4 DATRUMENTS, &e. 


PUBLISHING OFFICE 22, PATERNOSTER ROW, per annum, Pos 
imélusive, in Great Britain to Conn Postal Unio 

India, Peraia, &e.), 23s. Naw Toma: D. Vax Street, and 27, Warren Street. 
| Madame Veuve J. Borvzav, Librairie Etrangère, 22, Rue de la Banque. Benuix : A. Asian & Oo. 5, Unter den Linden. 


| 


BLECTRIC LIGHT. __CENTRAL STATIONS & PRIVATE vA 


INSTALLATIONS fitted complete. / 


__ALTERNATORS & CONTINUOUS CURRENT 
 MACRINES-KAPPE PATENT. 
The KAPP “CENTRAL STATION” DYNAMO. | VA 


Arranged for Direct Coupling or Belt Driving.  . <2? = INSTRUMENTS, 
” COMBINATIONS. LIGHTNING 


Two-Pole, ov Multipolar Type. ARRESTERS, 


BATTERIES. 


a?) Sole Makers of Higgins’s, 


Zinc and Casbon Plates, &e. 


The “D.P.” Latest 
IMPROVED DESIGN, 

HIGH RATES OF 
DISCHARGE. 


POLES, INSULATORS, 


FITTINGS, &c., for TELEGRAPH 
TELEPHONE and 
ELECTRIC LIGHT purposes. 
JOHNSON & PHILLIPS’S Patent .. 
FLUID and TERMINAL INSULATORS. sx 
SHACKLES, &., and all descriptions of the 
ordinary form, in Porcelain or Brownware. 


CABLE MACHINERY AND GEAR 


Of all descriptions, for the complete equipment of 
TELEGRAPH CABLE FACTORIES and VESSELS, 
including Stranding, Closing, Tape, Yarn & Compound 
Serving and Rubber Covering Machines, &c. 
PICKING-UP & PAYING-OUT MACHINERY, Dynamo- 
meters, Bow and Stern Gear, Cablé Tanks, Telegraph 
SWITCHES and _ Buoys, Grapnels, Centipedes, Mushrooms, Rope and Chain 
MaCTRIC LIGHT & (Ra Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 
| Jointing Tools, &c., &c., Steam and Hand Wire Sounding Machines 
= for Deep and Shallow Water. 


CURRENTS, 
PARALLEL or SERIES WORKING. 
SINGLE or DOUBLE CARBONS. 


or NON-FOCUSSING. 


_—_ SUBMARINE, UNDERGROUND, 
LEADS. ABRIAL, TORPEDO, and 


| ELECTRIC LIGHT CABLES 
Ss ©: and INSULATED LEADS 


. 
or 
| 


of INSULATION 
UNDERGROUND MAINS. 
SeONSFORMERS, 
See rtCHBOARDS, 
MEASURING 


and 
APPARATUS 


Sole Makers of TROTT & HAMILTON'S PATENT GRAPNEL ROPE, 
and TROTT & KINGSFORD’S PATENT INDICATING GRAPHEL.. 


the fitet class, 213: “of clam | | 
| 


nu TELEGRAPH PLANT AND MATERIAL. | 
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| |SALFORD, MANCHESTER. | 


Street Iron Works. 
WORKS Salford Electric Wire | 


WULCANIZED  INDIA-RUBBEË 


LES AND WIR 


(OF EVERY DESCRIPTION. 


BEST AND VALUE. | DELIVERY. 


FOR LIGHTING. 


L 


Springfield Oable Works. 
LONDON: 10, ore GARDEN, BO. 


ELECTRICAL ENGINEERS & CONTRACTOR 


MANUFACTURERS OF 


ELECTRIC. LIGHT FITTINGS: 
| Bells, Indicators, 
LIGHTN IN CONDUCTORS 


SPEAKING TUBE FITTINGS. 


POR ILLUSTRATED List, POSE FREE. 


for ELECTRICAL CONDUCTORS. 


LONDON OFFICE: 46, QUEEN 


| GR EAT- BRIDGE. 


SILVER MEDAL, INTERNATIONAL. ELECTRIC EXHIBITION, 
International Inventions Exhibition, 1885, GOLD BEDAL tor Machinery, SILVER MEDAL for Cables and 


“Glectrical Mire avd Gable Mlakers, a 


16, UPPER THAMES LONDON EC. | 


GLASOON 


“Wl wrot inom 

BOILER TUBES. 
| AND FETTINGS. | 
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| 36, SOUTHWARK 


Works:—EWER STREET. 


TELEPHONE No. 


| ONLY OLL used last three years by the Migest 


Electric Installations in London, 
| Samples sent gu 


4 success GUARANTEED. NN 
Price 28. 9d. per Gallon. 


Our Oit js now by the principa 
Là ‘Electricians, and is also suitable for 


SHAFTING, ENGINES, 


For 


DOCK | 

LONDON, E.C. 

. (Late 161, Queen Victoria Strest.) | 

| are made at our 


don, 
DF THE ASBESTOS TRADE. robes à to of the best Possible description. 
‘ASBESTOS FIRE-PROOF PAINT, for protecting wood- Specify “ SALAMANDER” Brand. 


The ONLY COMPANY work, troughs for leads, &c. | 


Mines in both ITALY parent SALAMANDER LUBRICANT, for Dvoalbni à Square; BRISTOL, Provident Bulldings, Clare, 


| Contractors to Der Majesty's Government & Companies 


GALVANISED TELEGRAPH WIRE. 


FREDERIOE a co. 


CALEDONIA. WORKS, HALIFAX. 


BEST RHFINHD THLHPHONE WIRE. 


100: lb, COILS, HIGH CONDUCTIVITY. . 


SPECIALITY ~TELEGRAPH WIRE, TO ALL SPECIFICATIONS,” | 

“WIRE, hard dra wn, high son ductivity—long lengths. COPPER WIRE an TAPE 

Conductors, &c. CO WIRE, for covering. STRAND WIRE al kinds 
GALVANISED HARD STRAND for Mechanical Telephones. 


WIGGINS & SONS, 
MIcA MERCHANTS, [fricphons Ho, 2248. 
Manefactorers of Mica toods : Flectrical ‘and ALL pempoces. 


Ps CONTRACTORS TO HER” 


PATENT T OFFICE. | Wa. M | 
GARDNER. ‘Telegraph ad Telephone Case Manufacturer, 


166, FLEET STREET, | . 36, PEROWAL STREET AND, SMITH STREET, 


‘OLERKENWELLy LONDON, . 
ice SUCCESSOR TO. | +: ( Offces—PEROLV AL STREET). 


Messrs. ROBERTSON, BROOMAN à 0. 


Lock and Block, Single Needle, Bell, Sounder, rertocitie 
PAMPHLET OF COSTS GRATIS. |.  l'hotometer, Telephone Cases, Battery Boxes, &e., &c. 


FORTY-1WO YEARS SPECIAL PRACTICE | 


PRIZE MEDALS, LUSDUX, PAKIS, 191 
WITH INVENTIONS. «0.2 
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Sith Covered Wire, 


FLEXIBLE | 
AND 


ELECTRIO LIGHT CABLES. 


SPECIALLY ‘ADAPTED FOR 


ELECTRIC LIGHT 


ae FOR Ant WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. | 


GOLD MEDALS 


‘SOLE MAKERS: 


PRICES. APPLICATION. 


(SSTABSLIG HED 1855), 


ELECTRICAL ENGINEER AND ELECTRIC LIGHT CONTRACTOR 


-RIDGMOUNT STREET, STORE STREET, LONDON, W.C.. 


SPECIALITIES. —Electric Bells, Burglar Alarms, Patent Antomatic Fire ‘aims 
Watchmen’s Clocks, Water Gauges, Electric! Indicator and Light for Carriages, Billiard 


Markers, Gas. Lighters, Lightning Conductors, Automatic Call for 
Fire General Electric Lighting. | 


| ESTIMATES: FREE APPLICATION. 


Telephone No. 3848. | Telegrams: “SAX, LONDON.” 
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CTRICA 


JOURNAL AND RERCT 


4, VICTORIA MANSIONS, WESTMINSTER. 


ELEGRAA 
i Le ‘it 


eles 


+ * 


FOR DIRECT OR 


Prof. SILYANUS THOMPSON says: is the Electrical s Lamp.” 


ALTERNATING CURRENTS, 


8902 a 


TH 


- 


‘LIMITED, 


68, VICTORIA STREET, LONDON, 


_ Works :—BIRMIN GHAM. 


SEE NEW PRICE LISTs. 
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BLAKEY. 


AND CO. 
DYNAMOS 
For Incandescent or Are 
J. D. F. ANDREWS & Co. PES 
41 & 42, PARLIAMENT STREET, LONDON, S.W. Wie 


SPECIAL CHARCOAL IRON SHEETS. DYNAMO PLATES. TRANSFORMER STAMPINGS, 
Charcoal Iron Wire. TURNER BROS., Mild Steel & Bessemer Steel Forgiap 


Rolled and F 
y "Fins de. 134, Upper Thames St., LONDON. Copper 
Bar Iron & Steel, Hoops, Plates, &c. I RON A N D ST: E E 54 Wrought Iron and Steel Tubes, 
| EXCELSIOR | 


nat ne mem | ELECTRO-PLATING DYNAMOS | 


Covering, Lapping, Taping, Braiding, &e., _ For Nickel and Silver Plating, Brassing, Electro-t 
AL8O FOR as used by all the principal Platers in Lon 


STRANDING AND MAKING OF EVERY SIZE AND DESCRIPTION | PRICES FROM £6. Numerous T 
Werks, VATS, ANODES, AND COMPLETE OUTFITS. 


CARL OPPERMANN, 2, Wynatt St, rteavel 
MANGANESE 


CAR BONS. GENT & CO 
8, us ; ump, cul, an wder 
FARADAY WORKS, LEICESTER 

ELECTRIC LIGHT ENGINEERS: 


Works: GARSTON. Chief Office: 25 & 27, Irwell Chambers, LIVERPOOL. 
Manufacturers, Wholesale and for Export,@ 


MA EVERY DESCRIPTION OF ELECTRICAL APPAAATIS 
: WHOLESALE AGENTS FOR 


GASSNER’S DRY CELL 


ALSO MAKERS OF 
MEDICAL BATTERIES 
With special form of Dry Cell. 


WATCH MAN’S CLOCKS, 


TELEPHONES. 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Telegraphic Address:—“CARBON BARNSLEY.” 3398 


wJ. Fe. & G. HARRIS, Manufacturers to the Trade. .æs 


LIGHT CASINGS 


OVER 150,000 resdy for immediate delivery, IIN STOCK. 


HARRIS. 


MAHOGANY & GENERAL 


TIMBER MERCHANTS. 


MOULDING MANUFACTURERS. 


OFFI CES 62 WILSON STREET FINSBURY,E.C. 
MILLS. ORANGE STREET. GRAVEL LANE, SOUTHWARK,SE. 
AND VICTORIA WHARF, TWIG FOLLY BRIDGE BETHNAL GREEN E. i 


Special Quotations for Large Quantities. Sample Board, Catalogues and Price Lists forwarded on application. 2953 


ALL ENGINEERS and CONTRACTORS should have our SAMPLE BOARD. It Is recognised as the most complete yet issued. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. vil 


WOODHOUSE & RAWSON 


8.2 : These Tables have been constructod to assist Electrical Engineers in the selection of cables 
for the various currents which they are required to carry, and the form of the Tables is so 


current-density and the fall of EMF. . 


PRICE.— Paper, is. 0d., post free 1s, 2d.; Mounted and Glazed, 1s. 6d., pool free is. od. 
Bound in neat Cloth, for Pocket, 2s. 6d., post free 2s. 9d. 


| | Printed Direclions how to use the Tables are issued with each copy. - | à 


= THE ELECTRIC RAILWAY.” 


AND 
= MUN ICIPAL LIGHTING.” 
BY FRED H. WHIPPLE. | 


New and original Books, designed to inform a practical public without 
the use of difficult technical terms. ) 


. Bound in Paper, 4s. 6d.; bound in flexibie Russia, Ss. 6d. 


WOODHOUSE & RAWSON UNITED, Lt, 


88, QUEEN VICTORIA STREET, LONDON EC. 
41, PICCADILLY, BRADFORD, YORKS. | | 
CORNBROOK TELEGRAPH WORKS, MANCHESTER. 
STRAND WORKS, CHISWICK, W. 

UNION FOUNDRY, KIDSGROVE. 


designed, that the correct cables may at once be selected, taking into consideration both the AE PRE 


Awarded the GOLD MEDAL of the Society of Arts, in Competition, 1889. 
DOUBLE ACTING 


cas 


UNEQUALLED FOR DRIVING ELECTRIC LIGHT MACHINERY. 
Sizes from 1 to 150 Indicated Horse Power in ONE Cylinder only. Also SPECIAL 


| | DOUBLE Cylinder Type up to 300 Horse-Power, 


SIMPLE, 
RELIABLE, 
BONOMICAL. 


Numerous High Class 
Testimonials. 


FULL GUARANTEE. GIVEN 
WITH EVERY ENGINE,’ 


Work equally well with 
COAL, OIL, OR 
WATER GAS. 


4 


SOLE MAKERS.” | 
DE, KERR & CO., Limited, London, Bristol, and ‘Glasgow. 
. LONDON SHOWROOM :—%6, Queen Victoria Street, E.C. 
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insulated Wire and Cables 


Tanners, Curviers & Leather Merchants, 


PARK ROAD LEATHER WORKS, | 


AWARDS.—Leeds, 1878; Paris, 1878; Bradford, Amsterdam, 1883 


| UNITED ELECTRIC WIRE 


and Indian, 1896 Saltaire, 1987. | 


“WHITESON’?, BINGLEY. : Patent V or Trianglar and 


SGCT ry | | 
| Specialities Ex xx mR E, 
- MAKER RVERY CLASS OF | | 
For Electric Machinery. rew, Germinal Gurned Parte 
Selected | by the Executive Council. to arr the Leather Belting for the ELECTRICAL OR MECHANICAL pret AO MACHINES 
Machinery in the Electric Light Department of the Inventions Exhi- 
bition, 1888, and again in the same Department for the Colonial and indian SOLE BANUEACTUR ER OF dt ae retary REMINGTON TYPE pe 
Exhibition, 1886. | | Wheels Cut to 19-inch die in Lion, Steel, or or 
FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGUT | | OPEN T0 TAKE AGENCY FOR Any MECHANICAL OR ELECTRIC MAGHINE. 


DEPARTMENT Of THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1896. ; 


The following particulars relating to a portion of the Main Belts for Driving the- 
Machinery in the Electric Light Department of the International Inventions Exhibt- 


tion of 1885 may be of interest, showing such combined results at Belt Driving as 
have probably never been previsusly attained :— ENS 1 AYL 0 R, TU N N 1 C L | FF & a 
b Width. 


Length. Speed. 
No. 1—70 teet x 10 inches .. .. 2,585 feet per minute Lid ov L.H.r HAST WOOD, 


Works: 34, Eagle St., Red Lion “<a 


:#3 


No, 2—73 f.et x 15 inches .. .. 2,585 feet . . ,, 


No, 3—@0 feet x 16 inches .. .. 3,270 fret ve moral 
220. feet x 15 inches feet PORCELAIN PARTS. FoR 
WHITE & qu Belts at LAMP HOLDERS, CEILING RO 
THE BRADFORD’ TECANICAL SCHOOL EXHIBITION, 1882. | SCREWED SWITCH BASES AND C0 
 SALTAIRE EXHIBITION - 1887. SAFETY TUNOTIONS) 
Being awarded GOLD MEDALS ON ALL fer complets | And Specialities for Electric Lightings om 


MANUFACTURED SOLELY 
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As Bracket. 


Ya 


Co. 


ASTRAL WORKS, 
= _ as Ex =X. = “Ez 
| | WORCESTERSHIRE. 


PRICES ON APPLICATION. 
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ESTIMATES 
t free On appli: 
to 

“GRAN A M ; 


#4, LOM BARD ET, 


| compound à Horizontal Type to 


“ENGINES. FOR ELECTRIC LIGHT. 

ESTERW BLECTRICAL WORKS, « BRISTOR, 
| 
| “WIMSHURST- INFLUENCE ELECTRICAL MACHINES 
Ot New and Improved Pattern, with anti*without @thas Case, double ot raple to the west 
and moet efficient machines in ma 
| Eleotrio Bells and Indicators, Automatic Gas Lighting Burners, K. M. B. Patent Pocket 
Depres-D’Arsonval and other Galvanometers, Resistance Coils, and Wheatstone, Bridges, Morse 
0, _ Sotinders of special pattern, Lightning Conductors supplied and erec and effic 
À ui FREE, Me.Adères: “KINGHAM ~ 
Specialty Compiled List of Electrical Publications, Post Free 
| + 
= | Possesses Doubje the Capa- 
oity of other ater of tame Ha.inft, HP. 

has produ .. 1806 .. 9017 .. 
à tons at Holyoke Testing 
ITH PRO SRTIONATELY HIGH EFFICIENCY AT PART-GATE. | 
sg ther with its and simpie, ‘strong, and queue - a 
| parehasers, “the attention à finish, and of the he beat DYNAMO, for ‘Ashen Electric 
tate req te, and send for catalogue to “Com 
FREDERIC -NELL, 16, Mark Lane, LONDON, EC. 
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LE, 
. SILVER MEDAL, 
Newcastle Exhibition, 
1607. 


SOLE oF 
| SUNBEAM 
| INCANDESCENT LAMPS 

London Address: 

FENCHURCH ST., E.C, 
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THE TELEGRAPHIC. JOURNAL AND A [hart 


BEST WIRE 


PHOSPHOR | BRONZE 
| CASTINGS, 


Phosphor Bronze. 
fr Springs, Ropes, Servs, 
Rods, Sheets, &c., Bearing, Bushes, 
and other wearing parts 
of Machinery 


and High te 


THE PHOSPHOR BRONZE’ C0, 


LIMITED, 


Sumner Btreet, Southwark, London, SE. 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS } 


FOR THE SUPPLYING, ERECTING, LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR  . 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES, FOR THE TRANSMISSION OF. PAPERS, bey 
| FITTED WITH ENGINES AND PUMPS COMPLETE. 
à” REID BRO&.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &. … 
M Makers of Radcliffe's Pateot Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL Bye 


TESTING AND TELEGRAPH INSTRUMENTS. | 
‘Manufacturers of Submarine Cables, Wire, Iron Pules, Instruments, Batteries, Insulators, ‘ind of every 
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Wire of Great Tensile Staal | 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS, | 
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Patent. Patent Silicium | sc 
| Bronze and Silicium Coppa 
PHOSPHOR BRONZE | 
7 ILE 
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HiC JOURNAL AND ELECTRICAL REVIEW. 


-DORMAN & SMITH, 
ELECTRICAL ENGINEERS, : 


Manufacturers to 
‘all the principal Contractors. 


BRAZENOSE ST. 


MANCHESTER, 


- 
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INDEX To ADVERTISEMENTS. 


Woodhouse & Rawson United “7 & 13 


Ashestos.—Bell’s Asbestos Co. 20, 21 
United Asbestos Co. 8 


Auctioneers and Valuers (Mechanical). 


Woodhouse & Rawson United & 18 
. Rbr. Comb Co. Sup.11 


North British Rubber Co. 


eee 19 
— Ene ineers and Contractors. 

Electric Works 14 
Birmingham Tele. Factory Bup. 

F. Andrews & Co 
& Preece Sup. 20 
A pion, Burbey & Williamson Sup. 18 
: » Emmott & Co. 6 

Brush Electrical En 


eering Co. 12 
der’s kee Co, 15 


ADYE RTI SEMEN 


Insalators, &c. 
Birming Factory Sup. 7. 


slators. PAGE Engineers, PAGE 

Elec. 8. Co. . d A. Scott Sup. 6 

‘Drake & Gorham eee Sharp & Kent... : Sup. 13 

J. Stiff & Sons (Boxes only) olroyd Smith 4 Sup. 4 
Woodhouse & Rawson United & 18 Mtg. Co 

Hol & Co. elegrap di 

Are & Phillipe 1 Western Electric Company Sup. 20 

F. M. Newton & Co. ... Blectrie Lieht United 7 & 13 

ngineerin g . 
8 up. H. & F. Chamberlain... 6 


Genl. Elec. Co,, Ld. a. Binswanger) Sup 
Johnson & Phillips ove 

Poole & White ... ach 17 
Woodhouse & Rawson United 7 & 13 


Electric Light Fittings. 
a cage Kirk, Price & Goulty Sup. 11 Appleton, Burbey & & Williamson Sup. 18 
enham & Frou 10 
Birmingham Tele. een’ Sup. 7 Brompton Elec. Fittings Co. Sup. 4 
India-Rubber Co... eee 24 Dorman & Smith .. 11 
Johnson & Mite. eee eee Electrical Accessories Co. 5 
oe se & Rawson United 7 Tk 3 Genl. Elec. Co., Ld. (G. Binswanger) Sup, 10 
Bourne & Son ... 15 Paiste Switch Daw 
“ hleigh Phipps weon ... 12 
Bells.—Birmingham Tele. Factory Sup. 7 Poole & White … Sup. 17 
Poole & White ... alsall Elec D 1 
Woodhouse & Rawson United 7 7 & 13 Webber Electric Light Fitting... 
Belting.—John White & Sons  … 8 Woodhouse & Rawson United 7 & 13 
Webb & Sons … ... Sup. 15 Engines À 
vu a | Browett, Lindley & Co. . Sup. 3 
| test ac Co. … Sup. 11 Davey, Paxman & Co. … ... 12 
1 er Le eee r D ae eee eee 
Cabinet Work.—W.-M. Foxcroft . 3 R. Hornsby & 
Castings.—J. & J. Hughes ... Marshall, Sons & C Go. … 
Phosphor « John Musgrave & Sons . Sup. 4 
Chemicals.—G. G. Blackwell ... 6 Ransomes, Sims & J efferis vs 
Austin & Myers eee Sup. 17 Hayward Tyler & Co x Bh 15 
Electrical Eng. Corporation Sup. 9 Ww & Bobinece re 19 
Giilcher Electric Light & P. Co. 15 
Fibre.—David Moseley & Sons 2 
J. H. Holmes & Co. ona Sup. 11 
Jo & Fire Insurance.—Phenix .. Sup. 12 
hnson & Philli i or 1 
F. M. Newton & Co. ... ... 17 
C. 0 es oe Woodhouse & Rawson United 7 & 18 
C. A. & Co. | ineandescence Lamps. 
Does 2 Electrical Eng. Co. Sup. 15 Bernstein Electric Lamp Co. ... 14 
y & Davies... 


Brush Electrical Enginsering Co. 121 


Poole & White ing 17 
Sunbeam Lam 9 
Woodhouse & United % & 18 
Woodside Electric Co. … Sup. 


India-Rubber. 


India-Rubber, G. P. & Tel. Wks. Co. 24 
D. Moseley & ‘Sons 


‘ees 16 
Poole & White .... ; Sup. 17 
Stiff & 


Iron and Steel.—Turner Bros. ... 6 


Crompton Lead Pipe Machinery. 
Drake & one Geo. Edward & Co. 
: Elliott Bros Sup. 12 | Lubricants.—W. H. Wilcox & Ce." 3 
| & Co. 13 Kleetriciaus. 
ET Telegraph Works Co.24 Birmingham Tele. Factory Sup. 7 
ohnson & Philli ips a 1 Burckhardt & Richter ... Sup. 12 
& Co Cox & Co. ... Sup. 15 
00 r ete 23 Croggon & Co. eee eee eee 2 
Elliott Bros. . 12 
Ernest | Hartmann & Braun 
cott & D: 19 - R. G. Ivey ... Sup. 12 


rs APPEAR ON PAGE 14 OF SUPP 
MiscetLawzous ADVERTISEMENTS relating to Situations, Articles for Bale and Wanted, &e., &c., appear on Sup. 11. (middie À paper). 


. Tubes.—Jose h Aird .. eee eee 
Tarbines.—F. Nell ... 
Wire ( Covered). 

Birmingham Tele. Factory Sup. 
Fowler- ing Cables Co. : ... 
W. T. Glover & Co. 
W. T. Henley’s Telg. Works Co. 
London Electric Co. Sup. 
Okonite Company oes Sup. 
Phillips Bros.- ... ove 
Poole & White | Sup. 


The names of pupae ae announcements are ordered for a series, are entered under any one Heading in this Index free of charge, 
if repeated under other headings, Gd. per week is charged for each additional entry. 
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Jas. White... 

Woodhouse & Rawson United 7 & 13 
Mica.—McGoune, Buchanan & Co. Sup. 12 

F. Wiggins & Sons A one 3 


Cuttriss & Co. 14 
Gülcher Electric Light & P. Co. 15 
Patent Gardner 3 
J.G. Lorrain . Sup. 12 


F, M. Rogers eee Sup. 12 
Pole Finding Paper.—0O. Berend & Co. 
Poles.—Joseph Aird ( wrought tron & Steel) 2 

Johnson & Phillips (Wood and Iron) à 
Porcelain Appliances. 

Dorman & Smith .. 

Genl. Elec. Co., Ld. ( (G. Binswanger) Sup, 10 

14 


Jas. Macintyre & Co. 
Poole & White ... oe Sup. 17 


Taylor, Tunnicliff & Co... 


Porous Cells.—J. Stiff & Sons  … 
Railway Signals —Saxby & Farmer 


ms“ &c.—School of Elec. Eng. 
Elecl. Standardising, &c., Inst. Sup. 


Screws.—Davis & Timmins 
A. Stokes & Co. ee 
Stampiags —Harold & Jenkins Sup. 
Telegraph Engineers. 
Birmingham Tele. Factory Sup. 
- Johnson & Phillips ees ees 
Julius Sax.. eee eee eee 
Telegraph Mfg. Co. co. Sup. 
Consol. Tel. Const. & M. » 


A. Friedlander ... 

Universal Telephone Co. 
Tools, &e.—Chas. Churchill & Co. Sup. 
Square Drilling ee Co. Sup. 


W. Rickard 34 
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Wire e (Uncovered). —Davia & Timm 
Ramsden, Camm & Co. ... oe 
F. Smith & Co. ... one 
Wire Covering Machinery. 
T. Barraclough & Co. coe 
Wood Casings. 
C. Fiazer’s Executors 
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J. F. & G. Harris .. 


Poole & White de Dur 17 
Vigers Bros. 16 
Woodhouse & Bawson Uni- dl” 7 & 13 


ennedy ... ose 

Keys’ Electric Co. eve red 8 
King, Mendham & Co. sa 9 
Laurence, Scott & Co. ese 

Nalder Bros. Sup. 9 
J. Orme & Co. … bes 

Poole & White... Sup. 17 
Richard Frères … Sup. 1 
Julius Sax.. 4 
Telegraph Mfg. D. à Sup. 2 
H. Thorpe .. ove 8 
Walsall Electrical Company 
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8. 
Woodhouse & Rawson United 


Genl. Elec. Co., Ld. (6 Binswanger) up. 10 


pe ROMPTON & CO. LIMITED, SEE SUP. 20. 


. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
len 


LA 
- 


FARADAY SON’S 
ELECTRIC LIGHT FITTINGS. 


SPECIALITIES IN DOMESTIC Fittings, Reading Lamps, Vertical 2, 
and Lateral Counterweight Pendants, Picture ustable Reflectors, Fittings 3 
convertible for wall or table use, Universal Jointed Brackets, &c. Works: 9 & 10, NEWMAN MEWS, : 


INTERLOCKING THE LOCK AND BLOCK.. 


The Board of Trade have again and wen om improvement, together with 8 al connestion between the Te 
ines M ZXRY FARM te 
of Honour (the Highest Award), fo à, 1800. Plans, and Estimates, to atente granted or OF anvigned to them Diplom 


SAXBY & FARMER, Railway Signal Contractors Canterbury sagen KILBURN, LONDON, N a. 
Manufecturere of Signals, Cabins, Intertecking Levers, Bleck instruments, and Signal Work of every deserigtion, Blstirtenl ond. Meshantesi. 


‘DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


Devote special attention to 
STRAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT IN STALLATIONS 


Compound Fixed Engine. = 
(1) an 


DAVEY, PAXMAN & CO. Engineers, COLCHESTER. 
| Lonpon Orrics: 78 late 139], QUEEN VICTORIA STREET, E.C. 


THE BRUSH ELECTRICAL ENGINEERING 


LIMITED, 


Offices :-—112, Dee Road, LAMBETH, 8.E. Works:—Victoria Works, LAMBETH, LON DON. 
“FALCON” ENGINE AND CAR WORKS, LOUGHBOROUGH, LEICESTERSHIRE. 


REDUCTION IN PRICE 
BRUSH 11 mm. SOLID COPPERED CARBONS. 


Brush 11 mm. diameter Solid Coppered Carbons are now sold at #4 1Os. per | 
1,000 packed and delivered f.o.b. London. 
MANUFACTURED specially for Brush 2,000 Nom. C.P. Arc Lamps, and the 
best, cheapest, and longest burning Carbon in the Market. | 
BEWARE of cheap and inferior imitations. 3630 


London 


(rave SUPPLIED) 


| ELECTRIC LIGHT | 
ENGINEERS AND CONTRACTORS. 
COMPLETE INSTALLATIONS, OR WIRING ONLY 
CARRIED OUT PROMPTLY, ALL WORK GUARANTEED. | 
Offices, Show Rooms 53Berners Street 


WORKS: WELLS MEWS, OXFORD 6° Wes 
TELEPHONE N° 3975 tevecrams DETECTOR, LONDON’ 
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+ ESTABLISHED, 1849. 
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Manâger-J. A. BERLY, CE. ALE.E. 


PATENT ELECTRICITY METERS. 


| THE PARIS MONICA “AND NUMEROUS LIGHTING 
en ce metera are ¢, and cannot get out of order. 
3 #3 wa he Wtallsing, every 15 secandey 0 nts c 
= == urrent co med Ie given in of utithenrsa on 1 
-horse-power (746 watt hour 
= Theo requires nn whatever, and is gelf- wiading: it ia 
== rection, and its ihaividnal consinipiiow Ua Jess than 4025 
correct of its indicationsts guaranteed to within 1 1er © nt. 


the important purts are interchangenble, and the 'epuirs which 
| ÿ necessary. can be randc sifu by the inspector in unc 
= = | —= appl ed in conjuaction with accum r metersumay, if 
= desired, be regulnted so to tataltse duriog t subtract 
ur ng the dischurwine periods, The percentage of 1 
moment when the accumulators require re-cherging, OF 


PRICES AND PARTICULARS ON Dransnite 


THE 


RUBBER, GUTTA PERCHA, TELEGRAPH WORKS 


COMPANY LIMITER. 


106, CANNON STREET, LONDON, BO, 


DYNAMO MACHINES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Motors 
‘CONTRACTORS. FOR THE SUPPLY ann, FITTING uP. OF” 


ELECTRIC LIGHT APPARATUS 


EVERY DESORIPTION.— 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, wooses, om FACT ORIES. 


APPLICATION. 


THE 


ANCHOR WORKS, PLAYHOUBE YARD, GOLDEN LANE, LONDON EO. 
Manufacturers of 


COVERED 


OF ALT DESCRIPTIONS 
BHTING, 


ELECTRICAL INSTRUMENTS, ELECTRIC. LI 


AND THLEHPHONE WORK, &O.m 


Works: LONDON, 
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STAMPINGS 


| BEST CHARCOAL IRON FOR ELECTRICAL CES 


AND FOR ALL TYPES OF DYNAMOS AND .TRANSFORMERS. 


ARMATURE DISCS | 
2 to 50 in. STAMPINGS 
With any à 
Size of Centre Hole ak me 
and keyways. apes & Gauges, 


ALL OUR ay pe ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL GAD 
SUITABLE FOR ELECTRICAL PURPOSES. AF 
Enquiries for Prices will be PrORPOS 1 rente wilh on receipt of specifications. 


TELEGRAPH, # ATTERIES AND ALL © 
TELEPHONE, ‘SUPPLIES. 


DYNAMO WIRES 


Tue TELEGRAPH MFG. CO. Lo, 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.G. 


Ledsam Street Works, 


MANUFACTURERS OF 


OPEN DOUBLE-ACTING 
ENGINES 


PLAIN AND COMPOUND, 


FOR DRIVING DYNAMOS DIRECT. 


INDEPENDENT ENGINES A> 
For Driving Dynamos by Belts or Ropes. | dl it = 
FAN ENGINES 11 
For Forced Draught and Ventilating. = - 
Machinery for TORPEDO BOATS and LAUNCHES. 
SURFACE CONDENSERS. AIR AND ciRcuLATING PuMs, COMPOUND DYN AMO EN GIN B, 4 Le 


High-Class STEAM BOILERS of all kinds. AS SUPPLIED TO H.M. SERVICE. 
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30 & 31, St. Swithin’s Lane, LONDON, E.C. 
Telegraphic Address: “ Lonpon.” Cable Address : | 


VERTICAL COMPOUND HIGH-SPEED ENGINE, ¢.8 TYPE. 
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“Works: NEWTON HEATH, 


PASSAIC; NEW JERSEY, USA 


| CABLES 


COMPOUND HIGH-SPEED ENGINE, ¢.8 TYPE. 


Record: 100,000 | in. aatty | use. 


The movement breaks and completes — 
the circuit in an instantaneous manner, : 
tact parts. Mounted on China, with cover | i 
IA ‘and handle‘of..same material: also on Ae 
PR Porcelain, with metal cover, Correspon- 
| dence 


10, MEWS; UNION STREET, MIDDLESEX 
| HOSPITAL, LONDON, W. 


___ "TRADE MARIA 


Patent 
sey Wires & Cables. 


ANTLINDUCTION .. 
TELEPHONE CABLES. 


"SPECIAL AERIAL CABLES 


À _FOR METALLIC CIRCUITS. 
"Insulated with Okonite, I. R., G. P., &o. 


_ Lead Covered Cables 


OF HIGH INSULATION & LOW CAPACITY 


The possess ihe most Lead Plant 
in Great Britai 


DON, E. 


MANCHESTER, 


_(Employing a staff of over 800 Hands. 


MANUFACTURERS OF 
INSULATED 


WIRES 


EXTRA HIGH CLASS. 


VULCANISED RUBBER CABLES. 


ELECTRICAL 


Tmnproved Laminated and Compound Strip for Dynamos. 
SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


&«'Tenders for every of Electrical Plant free on 4166 


LIGHT ENGINES. 


Over Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS 


AND CENTRAL STATIONS,: 
HAVE BEEN ENGINED BY 


MANCHESTER. 


SALEORD, 


=== — *, Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
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Stage, 18, Kbingdon St, WESTMING 


_ENGINEER DURING CONSTRUCTION 


THE BLAG (POOL ELECTRIC TR 


"AND PATENTEE OF THE. 


undertaken for (UNDERGROUND CHANNEL 
equipping and working Rail-. 
ways or Tramways with }) , 
Eleotricity ‘by means of 


149; BROMPTON BOAD SW. 


MANUFACTURERS (UNDER: PATENT) OF: 


FOR USE WITH PORTABLE LAMPS WHERE WAL SOCKETS ARE NOT FIXED. 


‘Manufactured tosuit all the well-known, tinakes of holders and plugs. A boon in lighted: ‘only by brackets, 
‘Write © Manager for samples and particulars. | à 


_ SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL PURPOS 


ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT FITTINGS... 
CATALOGUES AND PRICE LISTS ON 4 ‘APPLICATION. LIBERAL TERMS: HE. | 


sax Pi 


BROMPTON ELECTRIC GS Go, 148, Brompton Ra, S 


COMPOUND ENGINE 


SIMPLE ECONOMICAL 
a DURABLE. | THE TABOR INDICATOR 
SEO FOR ALL PURPOSES TRE ONLY INSTRUMENT 

ALL SIZES 10 TO 350 AT 


US 3 van 


JOHN MUSGRAVE à Sous MUSCRAVE à SONS 


| GLOBE IRON WORAS | GLOBE IPON WORKS 
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0 BATTERT REQUIRED, 


in hotels and warehouses; private 


| houses with stables, &c., &c. 
| FREE 
TELEPHONES.» - Li TELEPHONE | 
| The CONSOLIDATED: ‘TELEPHONE CONSTRUCTION & MAINTENANCE 
| 100, FARRINGDON ROAD, LONDON, EC. sf 
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200 to 2,000 C.P. 
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WOODSIDE ELECTRIC 


EDLVIN © BRIDGE, GLASGOW. 2 


Telegraphic Address : “INCANDESCENT, GLASGO - 
| PRICES ON APPLICATION. 


These Lamps were used for Lighting Grand Concert Hall, &0, 
= Edinburgh Electrical Exhibition. 
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DYNAMOS 


# PRICES 

TYPE G. TYPE 
no, | Amp volt. Price. Revolution | 
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600 520 | 108 375 1001! 100 | 110 10 |} 
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DYNAMOS. 


DYNAMO. 


4 The latest design in the market, 
A with all the advantages of 
m the latest scientific knowledge and 
the mechanical alll: 


= TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


The above woodcut soi our B TYPE DYNAMO. A most efficient machine, working noléblessty, 
and without sparking or overheating ; is highly f finished and well proportioned. The output is so rated in our 
Catalogue that the machines may be worked very ay in excess of their stated full output for short periods. 


STOCK SIZES UP TO 77 KILOWATTS. MACHINES BUILT TO 600 KILOWATTS. 


(STATTER’S) -  [ONITED.) 


68, VICTORIA ST., LONDON, S.W. | 
Works :—ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 


™ 


WOODHOUSE RAWSON 
SUPPLIES. 


88, QUEEN VICTORIA STREET, LONDON, E.C. 


H, Piccadilly, BRADFORD, YORKS; Cornbrook Telegraph Works, MANCHESTER; Strand Works, CHISWICK, W. ; 
Union Foundry, KIDSGROYE. 


PYKE & BARNETT 


The WIRT RHEOSTAT. 
| INDUCTION : COIL. 


BEST MAKE 
THROUGHOUT. 
com 
Photometrical BA, ELECTRICAL Sonrenient and portable instrument.”— 
PRICES, &c., ON APPLICATION. a 
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“INDUCTION, MANCHESTER.” 
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‘MADE BY THE 


GENERAL ELECTRIC CO, 


(G. BINSWANGER, Managing Director). LIMITED. 


W. FOR | | | 

ALL ELECTRICAL SUPPLIES 
SEE 

6TH EDITION ELECTRIC LIGHT CATALOGUE 

grH EDITION ELECTRIC BELL CATALOGUE, 


OYER 2,000 ILLUSTRATIONS. 


SPECIALITY 
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ALTERNATING TRANSFORMERS. 


Mr. SWINBURNE’S paper, read at the Institution of Elec- 
trical Engineers, the discussion thereon, and the papers at 
recent meetings of the Physical Society, show clearly that 
the phenomena produced by alternating currents are by no 
means well understood. Unfortunately, the Physical Society 
conducts its affairs in ways that are dark, and it is impossible 
— toobtain at its meetings, as at other places of entertainment, 
a book of the words or a list of the mathematical expressions 
with which the authors captivate their hearers. The reason, 
we are given to understand, is that members, from the Pre- 
sident downwards, read their papers before they are written, 
or, in less paradoxical language, the papers are read from a 
collection of rough notes, which the reader often manages to get 
into a tangle before the finish, and which have to be licked 
into some sort of arrangement afterwards before they are fit 
for printing. But both at the Institution of Electrical 
Engineers, where a copy of the paper is procurable, and at 
the Physical Society, where it is not, the same subject has 
been recently discussed, and the same champion for a par- 
ticular design of transformer which bears his name has 
managed to create some interest and amusement. 

In his paper on “Transformer Distribution,” Mr. Swin- 
burne refers to some articles of his published in the Exxc- 
TRICAL REVIEW in 1889,* in which he examined the pub- 
lished tests of transformer efficiencies, and remarked concern- 
ing them that they could be true only on the assumption 
that at full load the iron core acted as a freezing mixture, 
and supplied power to the apparatus. Mr. Swinburne based 
his conclusions then, as he does now, on the figures given by 
Prof. Ewing for the losses occurring in iron due to hysteresis, 
reasonably enough assuming that since the E.M.F. of the 
transformer throughout its range is practically constant, neces- 
sitating a constant induction, the power lost in the iron is 
Practically the same at full load as at no load. Against 


ten and Other Things,” Exzcrricat Review, October 11th, 


this assumption Mr. Mordey protests, and claims to 
show by experiments, characterised by Mr. Crompton as 


utterly unreliable, that the losses in the iron are greatly 
diminished as the load increases. Mr. Mordey’s method of 
ascertaining the waste in a transformer consists in running 
the apparatus under the usual working conditions at various 
loads, until for each particular load a uniform temperature is 
attained. After noting the temperatures for the different loads, 
a direct current is sent through the transformer coils of such 
magnitude as will maintain uniform the temperatures already 
noted for the alternating current. It is assumed that the 
watts expended in the latter case which admit of easy 
measurement represent the power expended internally in the 
former case, the losses being therefore easily ascertained. 
Obviously, this method of testing is open to several objec- 
tions, but while the accuracy of the results may be questioned 
to some extent, it seems difficult to believe that any error 
could creep in of such magnitude as to annul the conclusion 


to which the experiments lead, namely, that the waste in the 


iron is materially reduced as the load increases. 

Mr. Mordey is not alone in his conclusions, for the experi- 
ments made by Prof. Ayrton and his students on a Kapp and 
Snell transformer in 1888 showed the same kind of result, as 
did also the researches of Prof. Galileo Ferraris on the 
Gaulard and Gibbs transformers. These are, in fact, the 
tests which are ridiculed by Mr. Swinburne in his paper, and 
which indicate results of which no explanation whatever is 


forthcoming. In our very last issue, we find Mr. William 


Stanley corroborating the statements of these experimenters. 


The total loss in a transformer, he says, is not the sum of — 
the c? R loss and the loss by hysteresis measured when the 


transformer is doing no work, but is less than the sum of 
these losses, because the hysteresis loss falls off as the load is 
increased upon the secondary. Again, Prof. Ayrton’s recent 
researches are claimed as demonstrating the same thing, and 
so we are face to face with phenomena which are at the 
moment inexplicable, but which clearly indicate that despite 
the yards of eqaations which have been written concerning 
it, the transformer is a thing not yet understood, further, 
that our ideas of live magnetism stand in sore need of 
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revision, Mr. Swinburne’s notions of the power expended 
in hysteresis are representative; they are universally 
accepted. What then is there in a transformer which 
operates to make the generally admitted truths of none 
effect, or what reaction masks the effect so that its direct 
results are no longer observable ? . 


But when this matter is finally settled, its settlement will 
not affect to an appreciable extent the main question regard- 
ing transformers, to which Mr. Swinburne devotes his recent 
paper. Whether it is assumed that the iron loss is constant 
at all loads, or that it diminishes as the load increases, all 
admit that the transformer at full load is a remarkably 
efficient apparatus. On the other hand, underloaded, it is 
remarkably inefficient, and the truth of this is not affected 
by the acceptance of either proposition as regards the losses 
‘at full load. So far it has not been shown that there is any 
discrepancy between the calculated and actual loss when 
the transfornier is working .on open secondary, and. this. loss, 
after all, is by far the most important. While a transformer 
may have an efficiency of 95 per cent. at full load, it is 
seldom or never worked under these conditions, the average 
output being about four hours of half load in the twenty- 
four. Under these circumstances, then, the all-day efficiency 
of a transformer may be. anything ranging from 70 to 80 
per cent., accordingly as it is well or ill-proportioned with 
reference to the work it has to do. 

The object Mr. Swinburne had in view in designing his 
“ Hedgehog ” transformer was to reduce to its lowest the loss 
during the 20 hours of the day the secondary is open, and 
naturally he does not object to having a proportionaliy 
higher loss in the copper during the hours of work if, 
on the whole, the efficiency is increased. Instead of 
using a closed circuit of iron, as in the various types 
with which we are familiar, Mr. Swinburne winds his 
coils on a straight core composed of iron wire, as in the 
old Gaulard and Gibbs transformers, but allows the wires 
to project somewhat beyond the coils, spreading them out 
at each end till they resemble thistle-heads. By adopting 
this construction, it will be seen that, as compared with 
the closed circuit transformer, the iron is reduced, the loss in 
it being, therefore, diminished. At the same time the 
exciting current is increased, although by the spreading o 
the wires it is kept as low as possible. | 

While everyone admits that it is of the greatest import- 
ance to keep the iron loss at no load small, there are doubts 
in the minds of many as to whether the “Hedgehog” is really 
any improvement on a properly designed closed-circuit trans- 
former, the latter having one great advantage, im that its 
exciting current is but fractional compared with the former. 
Mr. Swinburne unfortunately compared the worst closed 
transformer with best “ Hedgehog,” and his figures cannot 
be checked in the absence of scale drawings. But, whether 
right or wrong, there is no doubt that he has dene very good 
service in calling attention to the importance of considering 
all-day transformer losses, first in his British Association 
paper of 1889, and now before the Institution of Electrical 
Engineers. For the rest, we must refer our readers to the 
paper, and to abstracts of the discussion. As a result of 
these and other. papers, it is certain that the design of trans- 
formers will receive much closer attention in the future 
than it has done in the past. 


BATTERY TRANSFORMERS, 


As Mr. King’s letter on the above subject in last week's 
issue of the REVIEW arrived just before going to press, it 
was not possible at the time to make any reply in reference 
to the many so-called mis-statements of the article to which 
he draws attention. 


The lighting at Colchester was an undoubted failure, and 


it was fortunate for all parties concerned that it was stopped, 
as there could have been no possible chance of return on the 
money invested. | 
Considered as an experiment for the benefit of the pioneers 
it may have been useful, as it enabled them to make a trial 
of their apparatus ; but they would hardly maintain that if 
sufficient support had been forthcoming, the undertaking 
could have been made a commercial success. Sag 
With regard to the system employed by the Chelsea Com- 
pany, it has not been clearly explained by the promoters as 
to whether the battery sub-stations, supposing that three such 
are in use, are charged in simple series with one another, or 
arranged on a four-wire system, so that each sub-station is 
independent of the others, and can be separately charged 
from the central station. The eight sets of 55 cells in each 
sub-station are divided into two halves, either half of which 
can be thrown into a series of 220 cells, and charged as such, 
the discharge taking place off the sets when arranged in 
parallel. From Mr. King’s letter it would seem that the 
charging circuit is practically that of a four-wire system, 
which would make the battery stations independent of one 
another, and do away with the objection of unequal dis- 
charge. If this is so, there seems to be no distinct gain 
in the use of 1,500 volts on the charging circuit, as the 
saving on the mains would not make up for the risk of 
such a pressure over one of 500 volts: As Mr. King 
is aware, the circuit at Vienna consisted of three batteries 
charged in series, each battery consisting of several sets 
of 54 cells arranged in parallel. The discharge took 
place independently on to each circuit of a four-wire system 
from each parallel. Unfortunately, with the exception of a 
redistribution of circuits, there was no compensating arrange- 
ment between the batteries. The Chelsea system is appa- 
rently an improvement on this. | « 
Mr. King’s experience of automatic apparatus has evi- 
dently been exceptionally fortunate, especially in dealing 
with such a high pressure as 1,500 volts. For instance, the 
arrangement for automatically shutting off steam from an 
engine on completion of charge by means of a pilot wire and 
electric device, although feasible enough, is a totally unne- 
cessary, and probably an unworkable complication, and the 
use of a master cell in conjunction with a gas-holder and 
relays savours too much of the laboratory to inspire much 
confidence. | 
No one will deny that Mr. King, having manufactured 
some 3,000 tons of secondary batteries, has a perfect right 10 
consider himself an expert on the subject as regards Col 
struction and the correct method of using them. No 
doubt also that a battery used in this correct way, and supe 
intended by Mr. King himself, would bear out some of his 
claims ; but unfortunately the “majority of users display the 
same utter ignorance about which Mr. King talks so much in 
his letter, and the result is bad for his battery, considered M 
a commercial article, | 
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Would Mr. King, if he were able, care to publish statistics 
of the life history of those 8,000 tons of secondary batteries 
as regards cost of installation, average efficiency, and depre- 
ciation ? Has he ever quite entered into the question from 


his customers’ point of view, or learnt to make allowances for — 


their failings ? 

He rightly places his confidence in the use of direct cur- 
rent transformers. It would have been better perhaps for 
the Chelsea Company if they had put their faith sooner in 
machine transformers, instead of in lead and acid. He 
slaims that the coal and wages bill 2/7 be smaller than that 
of a system confessedly losing 10 per cent. Let him sub- 
stantiate this claim by comparison. The Chelsea station has 
been very well loaded of late, and if he will add the above 
items to the load curve already published for the last three 
months of the year 1890, he can show what his claim is 


worth. 


THE MUNICIPAL TRANSFER CLAUSE. 


In our issue of the 9th January last we referred to the 
disadvantages under which English central station contractors 
labour in competing for foreign contracts, and the conclusion 
arrived at was that the business was hardly worth seeking. 
This point was of importance to the few electrical firms which, 
as occasion arises, devote time and money to the preparation 
of tenders to be despatched abroad ; but a matter of far 


greater import to all central station contractors andelectriclight 


companies in this country deserves attention at the present 
moment. We refer to the clause inserted by the Board of 
Trade in the provisional orders and licenses granted to local 
authorities, authorising the latter, with the consent of the 
Board of Trade, to transfer their powers and liabilities to 
companies or firms, if such be desired. 

At the first blush there does not appear to be anything 
objectionable in such a clause ; but on closer examination, 
and with special reference to the advertisement for tenders 
invited by the Glasgow Corporation under its provisional ordér 
of 1890, it will be found that the clause has been interpreted 
or enlarged, so as to form a new obstacle to central station 
progress, The Corporation in asking for tenders from 
intending contractors wishes to know, among other matters, 
What “rent or other pecuniary consideration they are pre- 
pared to give in respect of such transfer” of powers for a 
period not exceeding twenty-one years. Now what does this 
umply ? Simply that the Glasgow Municipality, like an 
ordinary tradesman who buys goods to sell again at a profit, 
desires to lease its powers and transfer its liabilities to the 
electrical company which will either pay the highest rent 
during the contract period, or plump down the largest sum of 
‘Money! In other words, “we have spent a few. hundred 
pounds in promoting and obtaining our order, and now 
intend to make as much money out of it a8 possible.” ‘This 
wep is hot a judicious one to take ; it is unsatisfactory and 
unfair to electrical companies, and can only be characterised 
an unwarrantable demand and a proposed abuse of powers 
granted by the Board of Trade to a local authority. 

Though the action of the Glasgow Corporation in this 
sdvertisement asks for no payment, not be regarded as an 
“ample which will be followed by ‘alt other local autho- 


“spect may, seeing that the Corporation of Bedford in its - 


rities, yet there will doubtless be some who will adopt this 
reprehensible policy, provided, of course, that no measures 
are taken to counteract it. As provisional orders were last 
year granted to forty-one local authorities, and as many of 
them will very likely not work their own cexifral stations, as 
is the case at Bradford, but will require electrical companies 
or firms to undertake to do so, it will be evident that the 


subject of “rent or other pecuniary consideration” is of 


some importance to the electrical industries. | 
The town of Glasgow may, or may not, offer a good field for 
the supply of current for lighting and power purposes ; but 
it must be remembered that there are already two centtal 
stations in operation there, and that as the price of gas is as 
low as 2s. 6d. per thousand, and as the “canny Scots” are as 
hard-headed about changes as the City Commissioners of 
Sewers, the prospects are not very encouraging. With a 
yearly rental or a lump sum to pay down in cash, matters 
would be still worse. Taking the subject generally, electric 
light. companies have yet to prove themselves to be commer- 
cially remunerative undertakings, although two or three have 
paid dividends—“ after a manner of speaking.” But, for 
electric light companies to be burdened with the payment of 
a large sum, or a yearly rental in addition to their present 
expenses, amounting to a pretty high figure, passes compre- 
hension. | 
We cannot imagine for one moment that the officials of 
the Board of Trade, when they decided to insert the transfer 
clause in orders or licenses granted to local authorities, 
intended. that the clause should be rendered: so elastic as to 
permit of the powers being abused by these authorities for a 
monetary consideration. Should such, however, be thecase, the 
clause is decidedly unjust to electric light companies and con- 
tractors, who have already sufficient expenses to meet with- 
out having to pay money to local authorities. To electric 
light contractors we would. suggest, in unison with the 
Financial News on this point, that they should only offer to 
pay, in the case of Glasgow and similar instances, the costs 
incurred by the local authority in obtaining the provisional 


order, and that “rent or other pecuniary couéi@eeation ” 


should be fixed to commence when the dividend-paying stage 
has been reached. As to the rate of dividend, the Mechanical 
World suggests 5 per cent., which is considered a fair estimate 
for the period at which payments to a municipality should 
begin. We would, however, draw the attention of the officials 
of the Board of Trade to the action of the Glasgow Corpora- 
tion, in the hope that a statement may be forthcoming as to 
the extent to which the transfer clause can be expanded. 


Noruine can in theory be better or 


The Specification fairer than the prevailing system of in- | 


_ viting, through the medium of advertise- 
ments in the public press, tenders for the construction or 
repairs of works, or for the supply of the separate materials 
required in the completion of the same, assuming. that the 
announcements are bond fide, and state the truth and no more, 
and that the board or committee, or whatever it may be 
called, of selection is perfectly impartial, will carefully 
examine each tender sent in, and finally choose that one 
which on its merits is the most suitable; the only reservation 
being as to capability of the contractor for carrying. out his 
work to a satisfactory conclusion. Thus, in ‘theory, every 
person answering’ the advertisement has an equal chance in 
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obtaining the contract. Is this so in practice? Would a 
general consensus of opinion among tenderers of all classes 
lead one to suppose this to be the case ? We think not. We 
have heard the question raised more than once whether a 
goodly number of the advertisements in the papers inviting 
tenders are not merely published as a matter of form—to 
comply with some article of association, or some clause in a 
local act—the inserters well knowing the proposed contract is 


as good as placed already. This knowledge coming eventually 


with authentication to the ears of the victim is not un- 
naturally calculated to raise his ire on finding his labour in 
estimating worse than wasted, and also that he has been fooled 
out of his money for the purchase of plans and specifications. 
It is the common practice to charge for specifications. The 
sum demanded varies from 10s. upwards, in some cases 
returnable to an unsuccessful competitor, but this hardly 
ever applies to amounts under two guineas.. In some trades 
contracts are constantly on offer, and a pushing firm 

shing to do a large business may soon find that they have 
expended somewhat largely without deriving one cent of 
benefit, their quotations being barred for reasons not dis- 
closed either in the public advertisements or in the specifica- 
tion. An instance to the point has recently occurred to a 
firm acting as agents to a foreign manufacturer in the metal 
trade. A year or two back announcements appeared asking 
for tenders for sundry goods, grouped in different classes, for 
which separate specifications had to be bought, and separate 
quotations had to be rendered. The figures sent in by the 
firm were low, they did not get the contract. Result, some 
£10 out of pocket, but they hoped for better luck next time. 


When the opportunity again offered they sent in their tenders _ 


once more with a result precisely similar to their first attempt. 
This time they had believed that their price was much under 
all other applicants. So the little game proceeded. Again 
and again they expended their time and money and 
forwarded their tenders with a perseverance worthy of 
a better..cause. At length they discovered, through the 
good nature or. extra honesty of one of the officials 
connected with the company, who had inserted the 
notices asking for tenders, that from first to last they 
never stood the slightest chance of obtaining the con- 
tracts, or any of them, owing to the fact that, no matter how 
low their tenders might be in price or contingent advantages 
they might preseïtt, the articles were manufactured abroad, 
and, therefore, by the rules and regulations of the company 
the tenders were placed beyond the pale of consideration 
even. After receiving this information that firm must 
be held exonerated for the ultra-Irish parliamentary language 
used on the occasion, and, looking to the expenditure 
in time and money, for thinking itself an exemplifica- 
tion, in the modern sense, of “ He was a stranger and they 
took him in.” However infrequent these glaring cases may 
be, there still remains sufficient cause of complaint to arouse 
discontent in the would be contractor. This discontent 
would disappear could he be persuaded that there was no 
reservation behind the actual specification, and that every 
tender would have a fair field and no favour. It would not 
be amiss either to return the fees to all bond fide tenderers 
who are unsuccessful in gaining the contract. | 


Ar the present moment electrical 
engineers are so intent on the battle 
raging between continuous and alterna- 
ting currents, accumulators and direct supply, whole hog and 
hedgehog transformers, et hoc genus omne, that they have no 
time to consider whether the game is worth the candle. To 
the un-electric eye, the complexity and weight of a small 
house installation, consisting of a dynamo and gas or steam, 
engine, or of accumulators, must compare very unfavourably 
with that of the ancient systems of candles or oil lamps, Nor 


The Electric Light 
of the Future. 


does it appear at all probable that electric lighting, carie] 
out on the present lines on a large scale, will ever: be 


cheaper than gas lighting. : Its superiority in so many other , 


respects. to gas lighting may ultimately lead to its very 


general adoption, but it must be obvious to everybody that . 
complete success cannot be hoped for until some entirely new 


system, by which a greater proportion of the available energy 
is converted into light, has been discovered. In a gas flame 
not more than one per cent. of the energy consumed appears 
in the useful form of light ; and in the electric arc (our most 
efficient form of artificial light), the proportion of usefal 
effect is only raised to two or three per cent. The remaining 
98 or 97 per cent. being below the limit of the visiblé 


spectrum is wasted in the form of invisible heat. Light. 


waves produced by combustion or incandescence are 
invariably accompanied by an enormously larger proportion 
of waves of a lower pitch which merely produce heat ; or ag 
Dr. Lodge puts it, “it is as though, in order to sound some 
little shrill octave of pipes in an organ, we were obliged to 
depress every key and every pedal, and to blow a young 
hurricane.” The writer just quoted also predicts that a boy 
turning handle could, with his energy properly directed, pro- 
duce as much light as is now produced by the consumption 
in massive mechanism of large quantities of fuel. 


NATURE has often proved a valuable 
guide to inventors, especially in enabling 
them to leave the beaten tracks. The 
telephone, one of the most original of modern inventions, to 
a great extent owed its conception to the study of the 
action of the ear. Certain recent investigations by 
Langley and Very may yet lead to the solution of the prob- 
lem of cheap electric lighting. The object of these investi- 
gations was to discover what proportion of the radiant 
energy of the fire-fly lies within the limits of the visible spec 
trum and to compare its distribution in the spectrum with 
that of the radiant energy from our industrial sources of 
light. Numerous spectroscopic and thermal estimations were 
made, and the result was to show that the whole of the 
radiant energy of the fire-fly lies within the visible spectrum. 
No radiant heat, below the red end of the spectrum, could be 
detected by the bolometer, an instrument which has proved 
sufficiently delicate to measure the thermal radiation from 
the moon. It was concluded that insect light is associated 
with about ,},th part of the heat which is ordinarily asso 
ciated with the radiation of flames. “ Nature thus produces 
light at about <},th part of the cost of the energy which is 
produced in the candle flame, and.at but an insignificant 
fraction of the cost of the electric light.” The difference 
between Nature’s and the artifical methods may be illustrated 
by a consideration of the fact that the light of the fire-fly 
produced by the usual processes, implies a temperature of 
2,000° F. 3 


The Fire-fly as a 
source of light. 


The study of the work of their pre 

Producer, decessors in this field of research have 
| Langley and Very to the conclusion 

the light of the glow-worm is produced not by a vital bat by 


a chemical process. But we doubt whether any process going 


on in the living body can be dissociated from the’ peculiat 
structure and action of protoplasm. ‘The light in a vacuum 
tube, however, which may be very considerable when phot 
phorescent substances are present, is an instance 
produced with little or no heat by other than vital proces 
These investigations of Langley and Very are of the 
interest as showing that the attainment of an enorm 
higher efficiency in the production of artificial ligh 
trary to no law of nature, and may suggest a system 
tric lighting destined to supersede the enormously 
methods at present in use. 
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VALUE OF DIMINISHED ELECTRICAL 
RESISTANCE OF THE HUMAN BODY AS A 
SYMPTOM IN GRAVES’S DISEASE.* 


By H. W. D. CARDEW, M.RB.C.S. Ena. 


Ir is, perhaps, advisable to recall a few well-known physical 


and physiological facts bearing on this subject. before pro- 
ceeding to discuss it. Regarded from an electrical point of 
view all bodies are classified as conductors or non-conductors. 
Bodies which allow the free passage of electricity through 
their substance are called conductors, the term bodies being 
used in a general sense. Those which do not allow the free 
of electricity through their substance are called non- 
conductors, it being an accepted fact that every substance 
its of some movement of electricity in itself. Electrical 
resistance is the reciprocal of electrical conductivity—thus : 


if X hasa resistance of 1 ohm and Y a resistance of 10 ohms, 


we may say that the resistance of Y is 10 times that of X ; 
or, that the conductivity of Y is one-tenth that of. X. It 
is customary, however, and more convenient, to speak of the 
resistances of substances when wishing to compare that pro- 
perty in definite terms of measurement. The unit of re- 
sistance is called an ohm, and is arbitrarily taken to be that 
offered by a column of mercury at 0° C., 106 centimetres in 
length, with a section of 1 square millimetre. In order to 
create a readily comparable standard of resistances for various 
substances, a definite quantity (1 cubic centimetre) is taken 
of each substance at a definite temperature, and its resistance 
‘measured from face to face. Such resistance is known as 
the specific resistance of each substance, and a glance at a 
table of such specific resistances enables us to see the relative 
conductivity of the various substances. The specific resist- 
ance of solid conductors is easily found, but in attempting to 
‘calculate that of a liquid we are confronted with certain 
difficulties. We take the same amount at the same tempera- 
ture of the various liquids, but it is not easy to be so sure 
of its definite composition and strength if a solution, as in 
‘the case of a solid, such asa metal. Further, a fluid conducts 
by convection, being electrolysed by the passage of a current 
through it, and this electrolysis sets up a counter-electromo- 
tive force, which opposes the current, and is yet not true 
resistance. Many methods have been introduced for mini- 
‘ising these difficulties. | 
The following table of specific resistances will be of use, as 
bearing on the subject :— 


Copper annealed, 1°598 microhms (one millionth of an ohm). 


Silver annealed, 1°504 

Graphite, 41,800 

Sulphate of zinc solution with density, 1-2891 = 28°3 ohms. 
Sulphate of copper solution » . 12051 = 298. ,, 


Taken from Jenkin on “ Electricity and Magnetism.” The 
temperature of the first two was 0° C. ; of graphite, 22° C. ; 
of solution, 10° C. ; of water not stated. 

This table demonstrates the fact that though a saline 
solution has not the high conductivity of copper and silver, 
it may yet be regarded as a fairly good se It is a 

fact, and one 7 proved, that the human body 

conducts solely by virtue of the fluid contained in its tissues, 
the conductivity of each tissue being in direct proportion to 
Mantis and conducting quality of the contained fluid. 
resembles the manner in which a silken thread, itself a 
hon-conductor, after being moistened with a conducting fluid, 
conducts by virtue of the conducting fluid contained in its 
hey wry Any one tissue of the human body is, when freed 
= fluid, a non-conductor ; but it can be converted into a 
a re by soaking it in a hot saline solution, provided 
l haze the fluid to occupy its minute interstices. 
Se the kindly cie | and with the assistance of 
I examin two mummies in the Museum 
rapist ollege of Surgeons, with a view to see if they acted 
à uctors. These mummies were prepared in 1779, and 

y a pe be looked upon as human bodies free from 
| wid constituents. I used an electromotive force of 


ese A galvanometer used would show 0°00001 


of the 


ductile metal electrodes, connected with the 
a galvanometer, were placed in various portions 
ummy examined, but there was no deflection of 


® Lancet. 
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the galvanometer. A simple calculation shows, therefore, 


that the resistance of each mummy must have been over 
6,000,000 ohms. Other dried tissues have acted in a similar 
manner. We are, therefore, justified in accepting as a 
recognised fact that the human body conducts solely b 
virtue of the fluids contained in it. These different flui 
are, to all intents and saline solutions containing a 
variable amount of different salts, They may be regarded, 
from our point of view, as fairly good conductors, remembering 
the conductivity of those solutions enumerated in the table 
of specific resistances. Regarding the human body as con- 
ducting solely by virtue of these different solutions con- 
tained in the various tissues, we should expect to find it a 
good and not a bad conductor. How comes it then that 
there is such an enormous difference between their con- 
ductivity, when contained in the various tissues of the 
body, and what we are led to believe by analogy would be 
their rege sr | if examined external to and se 
from the body. The difference is not due to them, but to 
the different conditions of the two experiments. When 
examined separate from the body, they would be in 
direct contact with the electrodes; when examined as 
part of the body there is placed between the electrodes 
and the fluid a layer of non-conducting material which 
would be a complete non-conductor were it not for minute 
orifices and interstices contained in it, which perforations 
contain a variable quantity of fluid. This non-conductor is 
the stratum corneum of the epidermis, consisting of cells 
which, as they approach the surface from the deeper portion 
of the skin, become dry from evaporation and horny from 
conversion of their “yer into keratin. 

When we recall the statement that the human body free 
from fluids is a non-conductor and apply it to this tissue, we 
see at once why it is a bad conductor, and why it is that 
were it not for the minute interstices between the cells, the 
openings of the sweat glands, sebaceous glands, and hair 
follicles, containing a conducting medium naturally or: arti- 
ficially placed there, it would be a complete non-conductor. 
We may assume that it is to this layer the body owes its 
high resistance, this being borne out by the fact that the 
resistance of the body is different according as to thickness 
and the number of orifices in the portion of this structure 
covered by the electrodes. It has also been demonstrated 
that the resistance of a definite portion of the human body is 
enormously diminished by removing the epidermis. A 
simple way of demonstrating this theory to be correct is the 
manner adopted by us in the percutaneous method of apply- 
ing electricity. We reduce the resistance of the stratum 
corneum by either sponging the skin with hot water (the re- 
sistance of fluids is diminished by heating them), or a hot 
saline solution, or by soaking the coverings of the electrodes 
in the same fluids ; or, better still, by doing both. In either 
case the fluid enters the intercellular interstices and the other 
perforations of the stratum corneum by capillary attraction, 
thus forming a conducting medium between the moist 
structures immediately beneath it and the electrodes placed 
on it. The further reduction of its resistance depends on 
the electromotive force of the battery and the duration of the 
pen up to a certain ay examined one patient, 
and with all conditions of both examinations the same, 
metal electrodes being used, I found the resistance 60,000 
ohms before and only 3,764 ohms after moistening the skin 
with a hot saline solution. 

In applying the various physical facts to the study of the 
human body as a conductor, we see at once that it is not 
possible to assign a specific resistance to it. The conditions 
affecting its conductivity are so diverse, that enormous varia- — 
tions in the resistance are found in the same body. We can- 
not take any definite portion of a body for a type of the 
whole of the body as regards its structure and composition. 
Since it conducts by virtue of the fluid contained in. it, we ° 
meet with all the difficulties enumerated when speaking of 
de ieee resistance of a fluid, this being further compli- 
ca 7 the fact that the electrodes are not placed so t 
their whole superficial area is in contact with a corresponding 
superficial area of fluid ; and, further, that the sectional area 
and length of the column of fluid vary. But in examining 
the resistance of human bodies, for the sake of comparison, 
there are certain conditions we can control, and then our 
results are of some importance. Such conditions are to use 
electrodes, made of some ductile metal, having a definite 
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superficial area, to apply them bare to definite portions of the 
bodies, to ensure as much as possible that the number of 
orifices in the stratum corneum beneath them are approxi- 
mately the same. This is important, for we must regard 


_ these. orifices as containing threads of the RCE medium, 


and therefore the greater the number of these t beneath 
the electrodes, the less the resistance will be, since resistance 


. diminishes with increasing sectional area, and increases with 
_ the length of a conductor. The electromotive force of the 
‘battery used should be the same in all causes. Other con- 
— vary with the method adopted of estimating the 
. resistance. | 


The first to call attention to the fact that the bodies of 


_those suffering from Graves’s disease offered a very diminished 
. electrical resistance was Dr. Charcot. He did not say that 


it was present in all, but only in the majority of such cases. 


- He states, in a lecture on this disease,* that in it we have a 


symptom of great value, and likely to be of great import- 
ance in the diagnosis of atypical cases (formes frustes). 


That it is present in the majority of cases I believe to 


be certain. I found it present in fifteen out of twent 
cases. That it is a symptom of great or even any value, 
would venture, with all respect for such a distinguished 
observer, to deny. My attention was called to this condition 
when I first had the opportunity of carrying out the electrical 
treatment for Dr. Sansom in some cases of Graves’s disease. 
One noticéd that in the majority of these cases the electro- 
to produce at once the desired current 
igth much less, all other conditions of the 
lication being the same, than in patients suffering from 


other diseases, such as facial paralysis—that is to say, the 


resistance offered at the commencement of the application 
was very much less than usual. Thus, with all conditions 


of the examinations the same, I found in the majority of 


patients suffering from Graves’s disease an average resistance 
of about 3,000 ohms, as against from 30,000 ohms and 


upwards, according to circumstances, related further on, in 
other cases. This being the case, on recalling the condi- 


tions by which the human body conducts, one naturally 
attributes this enormous difference to some change in the 
resistance of that portion of the body (the stratum corneum) 


which offers the greatest part of the whole resistance. This 
‘was the condition found. 


Most patients suffering from 
Graves’s disease yerspire more or less profusely, and as 
evaporation does not take place at a rate equal to that of 
the secretion, the stratum corneum is covered with sensible 
perspiration, and its intercellular interstices and the orifices 
piercing it are filled with this saline solution, which forms 


-an excellent conducting medium between the internal fluid 


of the body and the electrodes placed on it. This deduc- 


tion I found confirmed in my own cases, as pronounced 


diminished electrical resistance such as described occurred 


ouly in those patients in whom the perspiration was sensible. 
I thought, however, that, incontrovertible as this explanation 


of the diminished electrical resistance was to me, it would be 


advisable to examine a number of other cases. By the kind- — 


ness of Dr. Sansom, and with the assistance of his house 


-physician, Mr. Reynolds, I examined a number of suitable 


cases in his wards at the London Hospital. In addition to 
these I examined in the out-patient department of the 
London Hospital, by the kind permission of Dr. Ralfe and 
Dr. James Anderson, a large number of out-patients. I take 
this opportunity of thanking these gentlemen for so kindly 
affording me the necessary facilities for obtaining the in- 
formation I desired. 

I found it practically impossible to estimate the resistance in 
all these cases by the Wheatstone bridge method for obvious 
reasons, and therefore adopted the plan of estimating it by 
means of Ohm’s law. This is usually written as an equation, 
c= = (C being the current strength in ampères, E the electro- 
motive force in volts, R the resistance in ohms) ; k being the 
quantity I wished to find out, the equation for this purpose 


E 
being written R = oc The electromotive force I estimated 


with a voltmeter, and the current strength with a galvano- 
meter. These two factors being known, a simple calculation 
gave the required R. My method of procedure was as fol- 


_* “Gazette des Hôpitaux,” January 31st, 1885. 


lows :—I used a 4 cell’ (chloride of silver, Schall) battery, 


having an electromotive force of 6°4 volts and an im 
resistance of 1°2 ohms ; a galvanometer, which was graduated 
in ten-thousandths of an ampère, having a resistance Of 299) 
ohms. A deflection signifying 0°0001 ampère, with th 
electromotive force 6°4 volts, therefore showed the resi 
in circuit to be 64,000 ohms. This, less the 200 ohms te. 
sistance of the galvanometer, and the 1°2 ohms resistance of 
the battery, would represent the resistance of the portion‘of 
the human body being examined, the equation being r 
E (6°4 
In describing the cases below, when I say-that the resist. 
ance was more than 64,000 ohms, I mean that with such an 
electromotive force and such galvanometer put in circuit 
with a patient, the deflection was not equal to 0-000 
ampere, my object not having been to ascertain the exact 
resistance when high, but merely to establish the difference 
between the two extremes, high and low. I further i 
the other resistance in circuit—namely, that of the battery 
and galvanometer—in stating the resistance to be over 
64,000 ohms, The electrodes used were of ductile metal, to 
allow of their adaptability to the body surface, and circular 
in shape, having respectively a diameter of three and oneand 
a-half inches. The large one was placed on the nape of the 
neck so that the centre of its lower border corresponded to 
the centre of the seventh cervical spinous process; the 
smaller one on the manubrium, so that the centre of its 
upper border corresponded to the centre of the sternal note, 
The electrodes were — bare and dry, care being used to 
keep their surfaces clean and bright. The current was 
allowed to flow for ten seconds. Thus I venture to think 
that the conditions of the examinations were the same in 
all cases, so far as those under my control were concerned, 
The site of the electrodes is convenient of access, and has 
constant landmarks for accuracy of position. The actual 
examination consisted of five steps : (1) applying the elec- 
trodes ; (2) switching in a voltmeter and noting the electre 
motive force ; (3) withdrawing the voltmeter and switching 
the patient with galvanometer simultaneously ; (4) switching 
the patient with galvanometer out of circuit at the expin- 
tion of ten ré and switching in the voltmeter again to 
note the electromotive force; (5) calculating the resist- 
ance of the portion of the body examined by the equation: 
R = “ 
The following are notes of some of the cases examined by 


me :— 

Healthy adult male, examined three times in the twenly- 
four hours ; the first time, immediately after undressing # 
night (he wore flannel next the skin), perspiration sensible to 
touch and sight, R = 2,438°8 ohms ; the second time, ten 
minutes later, the subject having remained with chest 
back bare to allow evaporation, previously interfered with by 
his clothing, to take place freely, R = 4,713 ohms ; the 
time, the following morning, the subject slept in a cotton 
night shirt, perspiration insensible, R = 32,798 ohms. 4! 
great difference would be due to diminished rspiration 
with increased evaporation during the night. ‘These three 
examinations were made in moist warm weather. 1 there 
fore examined the subject again during dry, oot weather, 
and found, all conditions of the examination being the sant, 
that the resistance at similar periods was respective) 
3,167°2 ohms, 8,941°6 ohms, and over 64,000 ohms. x 
was due to diminution of perspiration and increase © 
evaporation being influenced by atmospheric ‘conditions 
A von À number of out-patients 
before being exposed for the purpose 0 ysl examina 
tion, and some. after their backs had been exposed 
for this p 
all dégress from 3,000 ohms te over 4,000 
stri tients offering the lowest, an | 
later the ‘hightest resistance ; whilst, 
examining those offering low resistance immediately 4 
chests and backs were exposed, some minutes erg x 
sistance had increased according to the time they | 


exposed for physical examination, and in proportion de. 


amount of original perspiration and the rate of evapots 
These cases were all of them suffering from the | pre 
chronic disorders such as are usually met with 2 


1891, 


The resulting resistances found varied in 


puttin; 
clothes 
electro 
other « 
is not 
examit 
above 
dimini 
humar 
with t 
ration. 
this st 
the ex! 
nostic 
and si, 
is unn 
spirati 
great 
sympt 
for or 
lutely 


INST 


tien 
— 
trodes 
the to 
| of Dr. 
will be 
from § 
I first 
to be : 
over 6 
ohms 
and 3 
the ce 
metho 
ohms 
It is 
metho 
materi 
way i 
attent 
Londe 
of M 
of the 
which 
compe 
our res 
but a 
metho 
Thi 
endo 
| 
diffus 
people 
pro 
Fo 
centre 
dynar 
cent, : 
a high 
un va 
solely 
his rc 
| any f 
impre 
1m 
Cloge] 
prog 
could 
of 
Stiffne 


Mano 13, 1891.] 


THE TELEGRAPHIO JOURNAL AND 


‘ELECTRICAL REVIEW. 


« 


L_ 


ments. In every case where the resistance 
aspen ly low, the moa a skin to which the elec- 
trodes were applied was covered. with perspiration sensible to 
the touch and sight. Of acute cases I examined in the wards 
of Dr. Sansom at the London Hospital, the following two 
will be sufficient to quote. One, a young woman suffering 
from subacute rheumatism, was perspiring moderately when 
I first examined her on the night of her admission ; R found 
to be 2,899°8 ohms ; ten days later perspiration insensible, 
over 64,000 ohms. Another case, that of a man, was 3,563°5 
ohms when perspiration was sensible but moderate in amount, 
and 31,798'°8 ohms when perspiration was insensible. In 
the case of a healthy male adult examined by the bridge 
method, I reduced his resistance from 80,000 ohms to 1,900 
ohms by administering hot spirituous drink to him, then 


utting him in a hot room and covering him with thick ~ 


clothes until he perspired excessively. In this case the 
electrodes were the same as regards size, position, and all 
other conditions as in the experiments described above. It 
is not necessary for me to enumerate the results of other 
examinations, as I venture to think that those described 
above are sufficient to support my contention that markedly 
diminished electrical resistance of a definite portion of the 
human body signifies merely that the portion: of skin covered 
with the examining electrodes is moist with sensible perspi- 
ration. Such being the case, I leave it for those who. read 
this statement to assign that condition its proper value. . If 
the existence of sensible La meer is regarded as a diag- 
nostic system of any value, then, as it is sensible to our touch 
and sight, any corroboration by means of special apparatus 
is unnecessary. If, on the other hand, the question of per- 
spiration being sensible or insensible depending on such a 
great number of circumstances, it is not to be regarded as a 
symptom of value. This being my opinion, such evidence 
for or against the presence of sensible perspiration is abso- 


lutely unnecessary. 


INSTALLATION MATERIALS FOR CENTRAL 
STATIONS. 


It is a recognised fact that detailed descriptions of the 
method of wiring houses, and the choice of insulating 
materials used by different contractors, seldom find their 
way into print, although it is just to such details that 
attention should be called. The Keys Electric Company, of 
London, have given us an abstract from a most practical paper 
of Mr. Gürz, chief engineer of the installation department 
of the Allgemeine Elektricitäts Gesellschaft, of Berlin, in 
which communication the present practice of that eminent 
company is fully described, and which may be of interest to 
_ ourreaders, not merely for the purpose of making comparisons, 
but also in some instances to follow certain advantageous 
methods. 
This question of the installation in the house becomes 
endowed with special importance at such a time as the 
Present, when central stations are springing up everywhere, 
ing a knowledge of the subject among all classes of 
people ; and when everyone is becoming acquainted with the 
see of the electric current, its advantages and dis- 
es. 
flac the consumer who receives his current from the 
- Station, it is a matter of indifference whether the 
pe that works for him has an efficiency of 80 or 90 per 
ap Le it has two or twelve poles ; whether it. runs at 
ne ora low speed. What he wants is a steady light of 
solely ne brilliancy ; and what concerns him is simply and 
"+ ‘he arrangements made for utilising the current in 
me Te and the practical value of such arrangements, 
impreaei or shortcoming in which makes a far greater 
im — on his mind than any technical difference or even 
Me De in the contrivances outside his four walls. 
Ph slow development of the installation department is 
es À M rs with the fact that installation work has 
a re. false lines. It has seemed as though one 
d'a er dwell sufficiently on the pliancy and adapta 
mic leads in contradistinction to the rt 


bility 
nding 
gas-tubing, and consequently one has been 


betrayed. into adopting and laying down leads and other 
materials, which in point of safety do not satisfy just and 
reasonable requirements. Pie 

Every engineer who has to do with heating or ventilation, 
even the gas engineer, requires for his fittings the n 
channels and spaces in a new building. If, however, the 
electrical engineer comes and makes similar demands, every 
—— feels himself justified in doubting his professional 
ability. 

As a rule, the electrical engineer is only called in when 
everything else is complete, and he is the cleverest who best 


- manages to conceal his wires, &c. 


Space is ré: Sie electrical just as much as for other 
fittings, and it will be a matter for congratulation, when it 
has at last been recognised that the requirements, not of 
architecture, but of utility and safety, should alone be studied 
in the carrying out of installation work. =~ 

The sins of omission in this respect are now bearing their 
fruit. We need only remind you of New York, where bad 
installation of overhead wires has led to a series of accidents, 
necessitating at last the compulsory removal of the whole of 
these wires ; and of Paris, where in consequence of repeatedly 
recurring fires caused by faulty installations, the whole of 
the electrical installations have recently been subject to 


Official inspection. - | 


Fornierly it appeared as though one could not sufficiently 
extol the superiority of electricity to all danger of fire, 
although sober-minded people have been careful never to 
express themselves with two much confidence on this point. 
Now, when unfortunately in numerous cases electricity has 
been responsible for outbreaks of fire, the reaction that 
ensues is so much the stronger. It has even become the 
fashion, as you can see by studying the daily papers, to 
attribute the blame for the outbreak to electricity, in all 
cases where there are not other causes clearly ascertainable. 

To the Allgemeine Elektricitäts Gesellschaft is due, without 
doubt, the credit of at once recognising the importance of. 
the installation, and doing their very utmost to aid its 
development. 

In conjunction with the above named company, the. 
Berliner Electricitatswerke, two years ago, laid down the 

ing out of electrical installations in connection with 
their central stations, the first comprehensive rules that have 
had in view, not only the safe working of the central station, 
but also that of the consumers’ installation. These rules 
have further the advantage of being based on a very com- 
prehensive experience in working, lasting through several 
years, which, unfortunately, is not the case with many other 
rules. 

The Berliner Electricitatswerke are at the present time 
engaged in revising their rules, in accordance with the 
experience gained in working their installations of about 
120,000 lamps, and the materials which we can now bring 
under your notice, have been constructed in conformity wit 
this experience. 

The first principle enforced is that wires should be covered 
up as little as possible, and should be laid, where practicable, 
on porcelain ; and that where wires are concealed they should 
be laid either in wide grooves only, or in tubes of sufficientl 
large bore to enable the wires to be easily drawn throu 
them. Both with grooves and tubes free circulation of the 
air should be facilitated. . 

The employment of wood casing should be avoided as 
much as possible. Where concealment of the wires is 
required, and is really essential, the wood casing is best made 
of impregnated, or at least of smoothly planed wood and 
better still of fire-proof material. If at all possible, the wires 
if thoroughly insulated, should be fixed in their places by 
means of wire staples. For efficient working, we consider 
the centralisation of all switchboards, &c., in easily accessible — 
places as very essential. It is always a source of annoyance 
when, for example, safety fuses are placed on the ceiling in 
rooms, or other places that are in constant use. If any 
disturbance occurs through the fuzing of a lead plug, an 
iuterruption of the- current can in such cases be only with 
great difficulty avoided. — | 

The employment of double pole switches is also of great 
importance, because, when connected with a central station, 
the wires are constantly under current ; and if with a single 

le switch, any faults in insulation occur in the circuit, a 
aac of current takes place, which would be entirely 
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avoided, by the use of the double pole switch. We should 
like here to bring to your notice some of these materials 
constructed by the Allgemeine Electricitäts Gesellschaft, 
with a view to facilitating the work of the wire runner and 
rendering him independent of outside aid. 

The use of iron wedges for insulation, rather than of the 
wood: ones commonly employed, is to be recommended, as 
. the first named after they love got thoroughly dry, are liable 


Fia. 1. Fic. 2. 

to work loose. The iron wedges can, too, be fastened direct 

to the insulators, forming a fitting as shown in figs. 1 and 2. 
For the completion of this portion of the material, iron 

strips furnished with porcelain insulators are used (figs. 3 

and 4), which, where several wires are to be carried parallel 


to one another, are connected to the insulators on the iron 
pings of figs. 1 and 2. 

e connection is completed by forcing each end of the 
iron gs À nn one of the porcelain insulators on the iron 
pings us every two plugs are connected with one another 

y an iron strip, and this suffices for conducting a correspond- 
ing number of wires. By further suitable combination of 
this part of the material, a very wide conducting path can be 

formed with but very few plugs. Where formerly a wood 


plug corresponding in breadth to the width of the conduct- 
ing path had to be inserted, and the insulators screwed on to 
it, one has now simply to make three small holes for the 


plugs. special insulators as shown 
in fig. 5, have been constructed. . 


One important point, mentioned in the rules of all electrical 


stations, is connected with the insulated suspension of lamp 
fittings. A number of contrivances have been made with 
this view, differing with the size of the fitting,:&c. Where 


the insulation of the fitting itself is not possible, arrange 
ments are made so.that in fixing the holders, each one is 
insulated. We have already mentioned the centralisation of 
all lead safety fuses, recommended in all rules ; and for this 
| , also, a contrivance has been arranged to facil 

strict centralisation. Formerly it was extremely* difficult à 


Fia. 7. 


carrying out an installation to at once arrange the requisite 
switchboard,. because the number of a | fuses and switches 
required is different for every switchboard. It was therefore 
necessary to have units which would admit of easy combins- 
tion. The means adopted with this view consists in placing 
fuses and switches on a number of small wood or porcelain 
boards resembling one another. You see here a board with 


two double pole fuses (fig.6). If three branches are required, 
a board with thees fuses (fig. 7) is used. If four fuses ar 
wanted, two boards, as in fig. 6, are joined together by small 
copper connecting pieces, as in fig. 8, and these combinations 
can be continued at will. Where switches are required in 
addition, switchboards, as in figs. 9 and 10, are fess = = 
This arrangement is only employed where special regulations 
for the constitution of the ue connections + not exist. 
When such regulations exist, another arrangement, cons 

on similar mr eioles takes the place of the above, which als 
takes as its unit two double pole fuses (fig. 11). The maincon- 


Fie. 9. 


ducting strips.are bent at an angle ; over these nm ru 
oun-metal rings for holding the lead plugs. The co na 
are connected to the gun-metal rings, and the mr | 
joined together as before by means of small copper 

(fig. 12), which for convenience are not bored but à 
In order to comply with the regulations vomhalaes Hh bc 
rules, the improper use of lead plugs 1s avoid LA 
structing these of varying lengths, and placing thick: 
bent main conductor strips contact screws of bag lead 
ness (fig. 13) for connecting up the lead pres + 
plug for the thinnest wire is the longest, that for 

wire the shortest, so that one can insert the wrong 
but these can never be a source of danger to the Wiré& © 
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whole switchboard is protected by a tin cover, which can be The lead fuses in the house mains, mounted on marble or. 
sorewed-on at the middle of the board so that all the- parts  slate, constitute the connection of the house mains with the 
in circuit ean be secured from interference. Where currents house wiring itself, 
are to be controlled direct from the switchboard, the safety Great care has here been taken to use fireproof material, 
fnses are connected with one (fig. 14) or two (fig: 15) double because on the one hand such apparatus must often be located — 
pole switches without altering the outside dimensions of the in damp cellars, and on the other hand, there is a danger of 
awitehboard. Switching on is effected from the outside b ; ee 
means of special handles ; switching off by means of-a small 


Fia. 15. 


setting light to combustible materials through the er 
lead connections carrying large currents.  Figs. 21 and 2 
represent lead cut-outs for house mains, suitable for the two 
or the three-wire system, the gun metal parts of which are 
also tinned. The new rheostats allow of the regulation of 
the resistance in the usual manner, viz., by pushing a ring 
over the coils of wire wound on slate. ©: | 


Fie. 10. 


stop lever. For larger currents where lead plugs do not 
afford sufficiently good contact, a switchboard is used which 

_ is outwardly the same, but which is furnished within with 
so-called composition strips. Fig. 16 represents a switchboard 
of this kind for two double pole fuses up to 100 amperes ; 
fig. 17, one for a double pole fuse up to 250 amperes. 


Fire. 16. 


The connection of the resistances with the house wiring 
is independent of the regulating device, which latter is 
arranged in the resistance coil by means of a slip ring and 
polished copper strip. The resistances are so contrived that 
they can be used for the ordinary arc lamps of 6, 9, 12 and 
20 amperes by means of suitable combination, no matter 
whether single or double lamps are used. : 


Instead of the contact screws for preventing improper use, 
small pins are employed which are applied to the lead strips 
themselves (fig. 18). The apparatus last described can, of 
course, be combined again as required, and by means of 
suitable connections can at once made suitable for the 
three-wire system. This apparatus has the important advan- 


Fiac. 12. 13. 


tage that one can at any time enlarge the board as required . A material has recently come into our hands from a 
and change the various parts without difficulty. For fasten- friendly quarter, which promises to be of great service in 
ng the board the cast iron strips are used shown in figs. 19 wiring, viz., impregnated paper tubes. At present, one is 
os 20 furnished with pins. ° obliged to employ metal, India-rubber or glass tubes, 
ei . order to comply with further regulations, the Allgemeine the use of which in large quantities is both dangerous, and 
ectricitäts Gesellschaft has constructed and provisionally  objectionable, on account of high price, quite apart from the 
difficulty of laying it. The paper tube seems to afford a 
cheap substitute, and to be suitable either for or 
covered circuits. We have made experiments in this direc- — 


tion which have proved very. satisfactory and are worthy of 
attention, on account of their being made in the form of a 
protected 7 tube, which is always acceptable to the architect, and against 
Ey geo oe double pole switch which is proving a success, the use of which he never raises his voice. The separate 
pe umarkahle chiefly for making contact and breaking parts used for fixing these tubes are chiefly small stampings 
rary qe mancounly so that sparking is reduced toa mini- of sheet gun metal, which are twisted in the middle and bent 
re Ro contact surfaces are kept permanently clean by round the tube, and so holds it securely. When many bends 

wie sliding over them, so that no heating of are to be made, for example, at the branches to the switches, 
Me, | or at corners, boxes are inserted, which can be used to facili- 
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tate the drawing through of the wires. Over longer stretches 
the wire can be drawn even through bends without further 
aid ; care must, however, be taken in placing tubing under- 
‘neath decorations, that the boxes are in sufficient number and 
remain accessible. The tubes are connected together by 
means of paper sleeves coated with some insulating material. 


Fira. 19, 


We have carried out a complete installation with tubes, 
the wires being drawn through with great ease. For the 
sake of experiment, we repeatedly drew these out and re- 
ror them again, which we did without the least difficulty. 

t is advisable to use, not separate wires, but twin wires. 


Fia. 20. 


This twin wire is made in a manner that it is very desirable 
to imitate. 

The two conductors are very slightly insulated from one 
another by means of a simple layer of cotton or jute laid 
round them ; outside, however, they are furnished with an 


India-rubber insulation. If the wires are damaged, direct 
metal contact then takes place between the two conductors, 
and, — the lead safety fuse, as a matter of course, 
melts. ith a heavier insulation between the two wires 
there is a possibility of the formation of an arc, which may 
cause a conflagratiou sooner than a short circuit. 

The greater part of the materials which we have described 
have been employed in the course of the present year to the 


extent of thousands, and have proved their value in localities | 


the most remote from one another and under the most vary- 
ing circumstances. By means of this material, not only is 
one in a position to place at the disposal of the installer 
everything he needs for the rapid completion of an installa- 
tion, but the material and its suitable employment guarantees 
to the consumer that safety with ah to his installation, 


series of electric sparks t 


and that ease in working it, which one should expect at the 
present day from a first-class house installation. Taken jp 
conjunction with the prescribed covering material, the cop. 
trivances and apparatus mentioned above present a com 
system such as has never up to the present been avai 
and which in this sense must be regarded as a disting 
advance in the direction of sound installation work, a branch 
that stands so sorely in need of our utmost efforts, | 


DISSOCIATION PHENOMENA. 


In the year 1860, A. W. von Hoffmann published a paper in 
conjunction with H. Buff, in which it was stated tha car 
bonic acid gas is by the passage of à 

ugh the gas, and that afters 
time, the carbonic oxide and oxygen (the results of the disso- 
ciation) recombine with explosive violence. After thirt 
years, Von Hoffmann has returned to these experiments, 
there is another paper by him in the “ Berichte der deutschen 
Chemischen Gesellschaft,” xxiii., p. 3,303—3,319, from which 
we make the following abstract. 


\ 


~ 


Fire. 1. 


On repeating the experiments made in 1860, it was found 
that the explosion only occurs under certain special conditions 
From six to ten cc. of previously dried carbonic acid gas 
under a pressure of 650—700 mm., are brought into a stout 


glass tube standing over mercury : a short pi 
wire is fused into the shorter limb of a thin 
(fig. 1), the tube is filled with mercury, and 


secs 


| 
— 
| of wir 
which 
regule 
is mat 
the L 
obtair 
are CO 
the cc 
| The 
| and tl 
Th 
passir 
two ] 
allowe 
| Part ( 
Th 
r 
= 4 

| | L 
| | soci 
| | 
22. | TO 
à = t 
hot : 
accu 
gase 
of 
= 


Marcu 13, 1891.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


331 


of wire wound spirally round the outside of the shorter limb, 
which is then up into the vessel containing the gas 
(fig. 2) ; in this way the length of the spark may be easily 
regulated : in general it should be 2°5—3 mm. Connection 
is made by two wires dipping into the mercury contained in 
the U-tube and trough respectively. The electric current is 
obtained from two Bunsen’s elements of medium size, which 
are connected with a Rhumkorff coil and'a small Leyden jar, 
the coil being 30 cm. long and 10 cm. in diameter (fig. 3). 


Fra. 3. 


The first explosion usually occurs after 15—20 minutes, 
and the subsequent ones at shorter intervals, since the regene- 
ration of the carbonic acid gas is not complete. 

The dissociation of carbonic acid gas may be shown b 
passing the gas through a glass tube, in the middle of which 
two platinum terminals are fused; a series of sparks is 
allowed to pass, and the ee we gas collected over potash. 
Part of this gas dissolves, and the remainder will be found 
to be explosive. | 

The accompanying illustration (fig. 4) shows a form of 
apparatus which may be employed for the purpose of showing 

e dissociation of steam at varying pressures. 


The wide glass tube is 2°5 cm. in diameter and 20 cm. in 
length ; the lower tube is 1 cm. in diameter and 40 em. in 
a The apparatus is filled with moist mercury and 

eated with steam. Instead of fixed platinum act vs À the 
U-tube and wire described above may be employed. No 
regeneration of water occurs in this case. 
Rn experiment may be varied by allowing the apparatus 
cool whilst the electric current is continued: the dis- 
nag gases gradually combine, and the whole tube becomes 
ri with mercury. The best current to use is one obtained 
vd on Bunsen cells, with the coil and Leyden jar as 
h Byrn may also be dissociated by means of a glowing white- 
piral of platinum wire ; the two ends are connected with 
accumulators, steam is passed over the coil and the mixed 
= are collected over cold water, which serves to condense 
excess of steam. ) 
Timents in the dissociation of gases and vapours b 
means of the silent discharge, show that ozone is due se sd 


- per second. It is fitted with a 


the decomposition of carbonic acid gas, the result obtained 
by Andrews, Tait, Brodie, and others being thus confirmed. 
Steam may also be decomposed by passing it through a 
Siemens ozone induction tube, or by the use of the modified 
apparatus devised by Berthelot. Various experiments have 
own that the explosive gas obtained is really derived from 


the steam and is not due to electrolysis. 


Von Hoffmann also confirmed Berthelot’s results on the 
decomposition of ammonia by means of the silent discharge, 
and found that the vapours of methyl alcohol, ethyl alcohol, 
and ethyl ether, may be dissociated by means of the silent 
discharge. | 


A TURNTABLE WORKED BY ELECTRICITY. 


[FROM OUR OWN CORRESPONDENT. ] 


In the waggon manufactory of Ganz & Co., Budapest, 
the manipulation of the waggons has been effected for. some 
time, by means of a turntable worked by electricity, which 
engineers. | 

he many workshops of this specially extensive establish- 
ment lie at relatively great distances apart, so that it may be 
remarked they have to be lighted up by means of a special 
central station with alternating current transformers. The 
several workshops, as also the store-houses and other build- 
ings in which complete waggons and others in process of 
manufacture are being manipulated, are connected by longi- 
tudinal and cross rails, upon which the waggons can be 
pushed from one room to another. This process was formerly 
performed by means of a rather numerous staff of men told 
off for the p Such a manipulation was of course 
troublesome, tedious, and expensive, and it is now superseded 
by an electric plant. : ae 

As the primary machine for this purpose there was set up 
a dynamo of the type A;, of the capacity of 100 ampéres 
and 110 volts tension at the terminals, whilst as motor 
there serves a series dynamo of: the type A,, of the capacity 
of 6,600 watts, placed in a protective box on one side of the 
turntable. . | 

The conductors, for the sake of the needful stability, are 
carried through the interior of an upright, 6 metres in height, 
which is fixed alongside the stage and. stayed by ropes. 
At the x: end of the upright there are fixed contact rollers 
upon hig — by which the conduction of the current 
is effected. ese ae Fa whilst the stage is in motion, lift 
the copper cable ‘and the guy lines, thus effecting a good 
and continuous contact. | 

The motion is transferred from the dynamo, which serves 
as motor to the axle of the turntable by friction wheels, two 
of which are mounted immovably, one upon the shaft of the 
dynamo, and a second on a special support placed below. 

he third friction-wheel catches into the two wheels just 
mentioned, and can be moved in and out by means of levers. 
The lowest friction-wheel is fixed on a shaft, upon the 
extremity of which there is a wedge-wheel. This wheel 
catches into another corresponding wheel fixed on the shaft 
of the stage, and thus effects the movement. 

The connection and disconnection of the motor and its 
guidance are effected by a switch connected with a starting 
rheostat. The appliance just mentioned is enclosed in a 
box on the turnta 4 and the required manipulations can 
so easily and simply effected by means of a projecting 
ever. 

The motion of the turntable is at the rate of 1 to 2 metres 
powerful : brake, by means of 
which its speed, if needful, can be suddenly reduced. 

The motor is powerful enough to convey two other waggons, 
in addition to the one placed on the turntable m which case 
one of the waggons is drawn and the other pushed. 

By means of this apparatus the conveyance of wood, 
iron, coal, &c., to the various workshops of the establish- 
ment is effected, and these tedious operations are thus much 
simplified. 

The primary machine serves also to actuate a motor in 
the - joiners’ department, and set the machinery there in 
motion. 


has attracted the lively interest of industrialists and electric 
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UNDERGROUND CABLES.* 


By STUART A. RUSSELL. 


THE subject of this lecture, as announced to ge in the programme, 
is one that covers a great deal of ground, and were I to attempt to 
treat it in its widest sense, I am afraid it would require a much longer 
time than could possibly be given to it in one evening. I propose, 
therefore, to confine my remarks more especially to the subject of 
underground insulated conductors, as used for the distribution of 
electrical energy from central stations. 

_ As you all know, the insulated conductor is the connecting link in 
a system of electrical transmission between the generator of the cur- 
rent and the apparatus where the electrical energy is to be con- 
verted into other energy, whether of motion, light, heat, or chemical 
action. It consists always of two parts whose functions are for the 
one to offer as little resistance as possible to the passage of the cur- 
rent along a certain defined path, and for the other to offer as high a 
resistance as possible to the escape of the current from that path by 
any other way. 

All known substances are to a greater or less degree conductors of 
electricity, but it is usual to speak of them as divided into two 
distinct classes, those offering little resistance being called conductors, 
and those offering a high resistance being called insulators, Amongst 
conductors are classed all metals and their alloys, carbon, acidulated 
water, and many metallic solutions; but it is only with the first of 
these that we are concerned, and of the metals practically only two 
are used, viz., iron and copper, the first being an for over tele- 
graph wires and such like ae only, whilst the latter is always 

for the conductors of cables for electric lighting, and other pur- 
poses where large currents have to be transmitted. A great variety 
of substances are used as insulators according to the particular condi- 
tions to be fulfilled, the most important being air, wood, slate, porce- 
lain, glass, mica, ebonite, silk, cotton, and other fibrous materials, 
gutta-percha, India-rubber, waxes, oils, and resinous and bituminous 
compounds. 

In one form or another most of these have been tried as insulating 
materials for electrical conductors, and we at the present time have 
occasion to be thankful to telegraph engineers, in that they by their 
40 years’ ience of underground work have shown us many 
methods of insulating conductors which should be avoided, and have 

iven us many hints as to the most likely direction in which we may 

d success. I do not wish it to be thought that I consider the cable 
which is best for telegraphic purposes is also best for electric lighting, 
since the conditions of usage are very different, but rather that, 
making due allowance for the difference in working condition, much 
valuable information maybe gained from a study of the history of 
underground telegraph wires. 

Before describing the several kinds of cable most frequently used, 


it will be well to state briefly what are the requisites of a perfect | 


cable. In the first place, the conductor should have as low a resist- 
ance as possible for a given weight per unit of length, which means 
that the copper should be pure, and in this respectwe cannot expect 
to make any very great advances, as copper wire can now be obtained 
commercially which has 98 per cent., and, in some cases, over 
100 oe cent. of the conductivity of the standard of Matthiesen, 
which was supposed some few years to be the nearest 
approach to chemically pure copper that could be obtained in the 
laboratory. The conductor should also be flexible, and this condition 
is met by forming it of a number of small wires stranded together, 
instead of a solid wire. The insulating material used must have a 
fairly high ific resistance ; it should be homogeneous and water- 
proof; it should be mechanically strong and not easily abraded; it 
should have sufficient cohesion to prevent the conductor sinkin 
through it at high temperature ; and should be flexible, so that it wi 
not suffer from bending even at low temperatures ; and most 
important of it should be durable, ele 2 and electrically ; 
that is to say, that it should, under all conditions of temperature and 
other surroundings, retain unimpaired whatever good qualities it pos- 
sessed when new for as long a time as possible. In addition, the 
weight, bulk and cost of the finished cable should be as small as pos- 
sible consistent with the due fulfilment of all the requirements 
named above, and the cable should be so constructed as to allow of 
joints being well and easily made, without reducing appreciably its 
insulation resistance per unit length. I am afraid that at the present 
time no cable fulfils all these requirements satisfactorily, as the best 
cables are, in the opinion of many, too costly, and the cheaper cables 
fail in several iculars to come up to the required standard. 

The insulated cables which are in use at the present time may be 
divided into two classes: (1) those which depend for the retaining of 
their insulation on a watertight metallic covering outside the dielec- 
tric proper, and (2) those in which the dielectric is itself supposed to be 
waterproof, and which are therefore independent of any such metallic 
covering. In the first class are included all cables in which fibrous 
material, such as jute, hemp, or cotton, impregnated with an insulating 


compound is used, and such cables are made by the Fowler-Waring, — 


Berthoud-Borel and Callender companies, by Siemens and many 
‘American and Continental manufacturers, and also by others whose 
names are more generally known in connection with other methods of 
insulation, 
_ The Fowler-Waring cable is insulated by wrappings of jute or flax 
impregnated with a hydro-carbon compound, said to be a residuum of 
petroleum, and then coated with lead by the cold process. 

In the Berthoud-Borel cable the conductor is wrapped with spiral 
layers of cotton, and boiled in a mixture of linseed oil and resin, and 
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then covered with lead by the hot”process. This lead-covered cable 
is then wrapped with compounded tapes, and a second lead covering: 
put on. is 

In the Callender cable the conductor is wrapped with: jute, ang 
boiled in bitumen. It is then wrapped with parchment, tape,-and 
covered with lead by the cold process. | 

The Siemens cable is insulated with jute impregnated with s 
compound called by the makers “ caoutchicine,” and then covered with: 
lead by the cold process. 3 ; 

In all these cables the lead covering is protected by being served with 
jute or tapes treated with a compound such as asphalte and tar, op 
similar material, and when they are to be laid in the ground, and notin 
a conduit, the cable is armoured over all by iron wires or tapes. The 
Siemens cable, which is always laid in this manner, has jtwo reverse 
laid layers of iron strip put on spirally, outside which again comes a 


serving of compounded jute. The joints in these cables may be 


made by soldering the copper in the usual way and then wra 

the joint with prepared tapes. After this a sleeve of lead previously 
slipped over the end of one of the lengths of cable is over 
the joints and fixed to the lead coatings on either side by wiped 
joints. This sleeve has a hole made in it near the centre, t 
which insulating compound is passed to fill up all spaces eq : 
the joint solid. In some cases this method is not followed; for in- 
stance, the joints in the Siemens cable are made in special joint boxes 
made in halves. The outer coverings of the cable are stripped off and 
the conductors clamped together not soldered. The two halves of 
the box are then bolted together so as to enclose the joint and to gri 
the cable tightly at each end where it enters. The box is then 


_ with a heavy insulating oil through a hole at the top, which. is after. 


wards stopped by a screw plug. The Callender cable is also some 
times jointed by clamping the conductors together inside a box whieh 
is made as water-tight as possible. | | 

From the above description it will be seen that the differences 
existing between the cables of various makers are in the insulating 
compound, the exact nature of which is kept a secret, so that disons: 
sion of their relative values is not possible; and in the method of 
putting on the lead covering. The two methods which I have called 
respectively the hot and cold processes differ in this way. In the 
hot process the lead in a molten condition passes out through a die, 
in the centre of which moves the cable to be covered, whilst in the 
cold process the lead at a temperature far below its melting point is 
forced through the die by the application of great pressure. . This 
latter process, therefore, has the advantage that the lead covering 
is y on under considerable pressure, and is therefore less porous 
and stronger than when put on by the hot process, and also that the 
covering is much more uniform in thickness since the lead does not 
allow of the covered conductor sinking into it in the way that it does 
in the hot a 

In all cables of this class it will be seen that the original value of 
the insulation resistance is dependent on the complete expulsion of 
all moisture from the fibrous material, and that the permanency of 
the insulation can only be maintained by keeping the fibrous mate- 
rial, which is very hygroscopic, from contact with moisture by an air 
and water-tight casing. Although great improvements have been 
made in the manufacture of cables of this class, they are still in my 
opinion open to the following objections :— 

1. Since the insulation depends on the thoroughness with which 
the moisture is extracted, and this is done by the application of heat 
which greatly weakens the fibrous material, there is the danger 
of damaging the fibre or not completely drying it. So far as my ex- 
perience goes, the success attending this operation is not uniform, 80 
that cables which should be similar do not test the same, and it 
would therefore ap difficult to decide whether an insulation re- 
sistance which was = the average was due to a uniformly lower 
specific resistance, or to a local fault which ought to be removed. © 

2. Slight flaws in the lead covering, even if small enough to escape 
detection as mentioned above when the cable is tested in the factory, 
will in time lower the insulation resistance considerably. _ 

3. The lead covering is more liable to be damaged by bending and 
coiling and uncoiling from drums than a flexible insulating covering, 
and the lead-covered cable is not so easily handled, owing to its being 
less flexible and more weighty and bulky than cables without metallic 
covering. 


4, Owing to the hygroscopic nature of the fibrous material, there is 


great risk of the insulation resistance being lowcred whenever the 
lead casing is opened and a joint made. 

5. The dielectric not being homogeneous, and the component parts 
having different rates of expansion, the existence of cra and 
fissures is probable, and these cracks offer easy paths for disruptive 
discharge. Owing to the trouble due to this cause in are d 
circuits in America, it was found necessary to double the thickness 
the dielectric, making it inch instead of ;4-inch. | 

6. In some soils the lead covering has been found to very 


quickly, due to chemical action, and the destruction of the lead st - 


oncs causes faults in the cable. itself 
For the second class of cables the insulating material should 
be waterproof, and amongst the substances tried for this purpose 4e 
nigrite, kerite, and okonite—all of which are better known in at 
than over here—bitite, gutta-percha, and India-rubber. Fa 
three are all mixtures of rubber with some other substance, the eh 
composition of which is a secret, and they have all been used I 
varying success in America for underground work; but, 80 far 6 
know, none of them have yet been tried undergronnd in Foon 
Bitite, which is the insulating material used by the Callender © 
pany, is said to be bitumen absolutely refined to purity and vul a 
his class of cable has been used a good deal underground for 
mei systems, and in one or two instances for high g”" 
ersonally, I have had no experience of the use of this Ù ab 
from my general knowledge of bituminous substances, and from 
ticulars given in the press, I should expect to fiud that the specific 
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insulation resistance was low, and that the conductor was liable to 
ancentre owing to insufficient cohesion in the insulating material. 
Gutta-percha, for many purposes the best insulating material that 
can be got, bas earned a justly high reputation for all submarine 
work; but for the generality of electric light work it is utterly un- 
suited, as it does not stand exposure in a dry atmosphere or changes 
of temperature, becoming brittle at a temperature of between 30° and 
40° Fab. and scftening at about 100° Fah. In fact, the situation as 
gutta-percha may be summed up by saying that when of good 
ity, and properly applied, -it can hardly be excelled if kept in 
water at a temperature of from 40° to 80° Fah., but that under any 
other circumstances it takes a much lower place in the list of insu- 
‘no materials. It is, however, as you no doubt know, used to a 
great extent by the Post Office and others for underground tele- 
aph and telephone wires; and for this work, when the conductor is 
ight, the heating due to the current negligible, and the-cable kept at 
a fairly constant temperature in a moist atmosphere, it gives very 
satisfactory results. A 
The insulating material of which I have most experience is India- 
rubber, and, in my opinion, it is the one from which the best results 
are obtained. This opinion, if we put on one side the question of 
ice is, I believe, pretty general; as practically the only objection to 
use of good rubber cables is that they are expensive. India- 
rubber insulated cables are made in various ways and of very different 
qualities, and it is therefore necessary to distinguish between the 
several kinds of cable, and to put certain limitations on the general 
statement made above. As first used for electric light work, a rubber 
cable consisted of a conductor around which was lapped spirally one 
or more layers of pure rubber tape, and on this a protective covering 
of tapes or braiding. This class of cable, although it has done very 
good work in internal wiring, is not satisfactory for use out of doors, 
since the covering is neither homogeneous nor waterproof, nor can a 
sufficient thickness of it be put on, without excessive cost, to stand 
the mechanical strains of handling. The rubber in the form of pure 
tape is also very susceptible to changes of temperature, and the de- 
composition which always takes place in unvulcanised rubber is much 
helped by the application of heat. The statement just made that a 
pure rubber cable is not waterproof has been combatted on several 
occasions, and tests of this cable in water have been quoted. It is 
quite true that such a cable can be made to test in water by warming 
it, which makes the adjacent strips of rubber stick together ; but when 
this is done it is at the expense of the durability of the rubber, as 
this very tackiness which causes the strips to stick to one another is 
one of the first results of decomposition. 
The next step made in the manufacture of rubber cables was to use 


- compound rubber instead of pure rubber, and although at first sight 


this may appear a retrograde step, yet it really was a considerable 
advance, as in the first place it allowed the rubber to be put on the 
conductor as a continuous coating, and under pressure, which made 
a much more homogeneous covering than the pure rubber, and, 
secondly, it allowed a greater thickness of the material to be used 
without the cable becoming excessively costly, the result of which 
was that the compound rubber cable was able to withstand handling 
and rough usage much better than one insulated with the usual 
amount of pure rubber. As regards durability there was, however, 
still something to be desired, as even the best compound rubbers 
were liable to injury by extremes of heat and cold, though in a less 
degree than the pure rubber, and were liable to become either too 
hard or too soft according to the mixture used and to the treatment 
of the cable, thus losing their flexibility. These physical changes 
naturally brought with them electrical changes, which were shown by 
a falling off in the value of the ee insulation resistance. 

Cables such as I have been describing were, however, thought to 
be sufficiently good for all the requirements of the work done until a 
few years ago; when, owing to the increase in the amount of electric 
lighting work, to the use of higher pressures, and to the necessity of 
fying cables underground, a demand began to arise for a more per- 
mr and more durable type of cable, and to comply with this the 

canised rubber cable was produced. Looked at in the light of our 
seep knowledge, it seems strange that we should have been con- 

with the older types of cable for so long, since the use of 
“ne ised rubber was no new thing ; indeed, except for electric light 
= it would have been difficult to find any manufactured rubber 
2 me where the rubber was not vulcanised ; and even so long ago 
a the necessity of treating the rubber in this manner was re- 
et When it was used as the insulating material of the core of 
that ao telegraph cable. I speak under correction, but I believe 
light e first instance of cables of this class being used for electric 

à où Was in 1885, when two ships were wired for Messrs. Har- 
ma Wolff with vulcanised rubber cables by the Silvertown Com- 


Vulcanisation is brough ixi i 

S ght about by mixing a small quan of 

er spa of about 300° Fah., when the sulphur combines 

chemi 4 with the rubber, and thereby neutralises the effects of 

2 solvents, which, so far as I know, cannot be otherwise got 


This | lass of cable, as now i 
» A8 1 generally manufactured, consists of a 
a pa ver of tinned copper wires, around which is first 
= on of pure rubber. e or more coats of vulcanising 
dielectric en put on under pressure, according to the thickness of 
Au gr and the core thus made is tightly lapped with 
wa me At this stage it is removed to the cures, where the 
the rubber mar ram and then, after being tested in water to see that 
the core ig Pr ap 4 1s mechanically perfect, and of the proper quality, 
en to the braiding or taping machines, where the outer 


coy 
protect the D sy cotton, flax or tapes, which is designed to 
rubber cable a wh 


m injury is put on. It is this last form of 
on considera’; en first-class rubber is used, well mixed, put 
| le pressure and carefully vulcanised, gives, in my 


opinion, better results than any other kind of cable which has yet 
been produced. Such a cable gives a high and uniform insulation re- 
sistance, and the insulating material is waterproof and homogeneous, 
is sufficiently tough to prevent the conductors from uncentreing, 
stands a high temperature without softening, is flexible and will stand 
handling and bending about without injury, and, finally, is very 
durable. When used for out-of-door work the utmost care should be 
taken in making the joints, which should always be vulcanised, and 
when this is done by experienced men the cable with its joints should 
ee as high per unit length as the separate pieces of cable before 
jointing. 
A good method of making these joints is as follows. The copp 
joint should be carefully soldered with resin as a flux, and finished 
smooth and clean. The ends of the rubber which have been 
during the making of the ae joint should then be pared down to 
as long a taper as can be e. The bare conductor and the ta 
surface of the rubber is first lapped tightly with one or more layers 
of pure rubber strip, and then with one or more layers of i 
tubber, care being taken to lap the rubber so as to exclude air. The 
joint thus made is tightly bound up with pre tape, is then 
covered by a piece of sheeting, making a longitudinal seam, and firmly 
bound round with selvedge tape. The sheeting and selvedge tape act 
as a mould to keep the joint in shape during the vulcanising process, 
and are removed again when this is completed. The bottom half of 
the cure, which is a cast-iron box with a bolted cover, and having 
cylindrical openings at each end, is then placed under the cable so 
that the joint is wholly within it. The cable, where it t h 
the end openings is wrapped with common rubber to protect 
original insulation from heat and to make tight joints at the En 
the cover is bolted on, and molten sulphur is poured into the cure 
through a hole in the cover. The sulphur is heated by one or more 


' spirit lamps placed under the cure, and the temperature is noted 


a thermometer placed in the molten sulphur, and projecting 
the hole in the cover. For the rubber used by the Silvertown Com- 
pany, the temperature shoûld be maintained at about 290° to 300° 
ah. for half an hour. The molten sulphur is then run out thro 
a tap in the bottom of the cure, the cover removed, and the joint 
taken out and the wrappings oy off. A rough test of the suc- 
cess of the process may be made by indenting the rubber when cool 
with the thumb-nail. The rubber should be springy and yield to the 
pressure, but no mark should be left. If the mark of the nail 
remains in the rubber, or the rubber is hard and unyielding, the joint 
is not a es one. If good, the joint is finished by lapping it with 
repared tapes extending a couple of inches or so over the original 
ding on each side of the joint. If the hands are kept dry and 
clean, and care is taken that the surface of the original insulation is 
clean, and that the new rubber is applied so as to squeeze the air out 
before it, joints of this kind present no great difficulties. For out- 
door work a good sized jointers’ tent should always be À env 80 
that the jointer and his work may be protected from dust or rain. 

I now propose to describe another class of insulated conductors, 
which, although they cannot be called cables, are yet supplied insu- 
lated and protected from the factory. They differ from the cables in 
that they are supplied in short rigid pieces, which are jointed together 
as they are laid. The first example of this class, and one which has 
been extensively used for many years for the low pressure three-wire 
systems, is the Edison tube. The conductors are solid copper rods, 
which are first spun over with dry string, and then placed three 
together in the proper positions in the centre of a steel tube. This 
tube is then connected to a pump, and a vacuum created, after which 
a hot bituminous compound is drawn in to fill up all the s in the 
tube which is not already occupied by the conductors. ese tubes, 
which are about 20 feet. long, are laid in the ground, and are con- 
nected together by split junction boxes, which embrace the steel tube. 
The copper conductors, which project a little at each end beyond the 
tube, are connected by short lengths of flexible copper cable, the box 
is bolted up tight and filled with hot bituminous compound. Where 
branches are taken off, [T-shaped boxes are used, and the same 
method of jointing and insulating is followed. 

Another example of this class is the Ferranti concentric main, 
which has been laid to convey the high pressure current from Dept- 
ford to the transformer stations from which the distributing network 
starts. This main consists of an inner tube of copper about 
20 feet long, and +#-inch external diameter, on which are wound 
layers of brown pa , steeped in a hot bath of special wax, until the 
diameter is abou ith inch. This insulated tube is then slipped into 


Fria. 1. 


another copper tube, which is drawn down through a drawplate till 
it fits tightly over the insulation. The outer tube is then insulated 
in the same way with prepared paper to a thickness of rather less than 
4th inch, and is slipped into a steel tube provided with a hole in the 
middle of its length. Hot wax is then forced by a pump through the 
hole, so as to drive out the air and make a solid mass between the 
outer copper tube and the steel tube. The tube is then taken to the 
lathe and the ends are turned to a 6-inch taper, one end male, the 
other female. At one end a solid copper rod, about 18 inches long, is 
driven half its length into the inner tube, and a sleeve of copper 1s 
slipped over the outer copper tube and fixed in place by being corru- 
gated, so as to form two or three circumferential indented rings. The 
tubes are now ready for laying, the jointing being completed during 
that process by fitting the projecting tapered end of one tube into the 
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pressure, W the joint is slightly warmed to make the tapered 
‘surfaces ofthe paper adhere to one another. The copper sleeve 
already fixed to one length is now fixed to the other by corrugating 
it in a similar manner, and a short length of steel tube, containing a 
sleeve of prepared paper which had been slipped over the end before 
the two lengths were jointed, is drawn over the joint. This short 
steel tube is reduced in diameter at each end so as to nearly fit the 
steel tubes which form thé outer protection of the concentric main, 
and after hot wax has been forced in to fill up the space not already 
occupied by the paper sleeve, these reduced ends are fixed to the pro- 
tecting tubes by corrugating them. os 
“There is yet another class of insulated conductor in use, viz., that 


recessed sr of another and drawing them up tight by hydraulic 


actually done by the supply companies in London. 
There are two distinct systems on which unde 
be laid, viz., the drawing-in-and-out system and thé built-in system, 
the essential difference between the two being, that in the drawing-in 
system the pipes or conduits are so arranged that the mains can be 
drawn in or out at any time without disturbing the surface of the 
road, whilst in the built-in system, access to the main is only pos- 
‘sible by opening up the road each time. 
Now an important item in the cost of laying underground mains, 
‘more especially in towns, is that of opening up and making good 
again the roadway or pavement. This expense, of course, varies a 
‘great deal according to the kind of paving to be taken up, the most, 
‘expensive being asphalte and wood paving. As an example of what 
- may have to be done, I may mention a case, where in order to lay a 
3-inch pipe across one of the leading thoroughfares in London, wood 
paving had first to be taken up and then 18 inches of concrete, after 
which we had to go down another two feet to avoid a nest of gas and 
water pipes. The pipe being laid we had to fill in again and temporarily 
make good the road surface, and then pay vestry charges to the amount 
of about 12s. 6d. per yard for relaying the roadway. In this icu- 
lar case we were only allowed to work between midnight and 8 a.m., 
and had to leave the roadway in condition for traffic at the latter 
hour. This is of course an extreme case, which does not often occur, 
more especially as, whenever possible the mains are laid under tbe 
footway ; but with even the most favorable conditions the expense of 
opening up and making good is a considerable item, and should 
therefore be incurred only once. Herein lies one great advantage of 
the drawing-in system, as the ground once opened, pipes or troughs 
can be laid of sufficient capacity to carry cables which will serve to 
supply the greatest demand likely to arise, and the cables can be 
wn in afterwards as that demand occurs; whereas with the built- 
in system, conductors of the full capacity must either be laid at first, 
when perhaps it is not convenient to spend money on insulated copper, 
“which may not be actually required for some time, or else the ground 
must be reopened whenever additional mains are required. Again, 
‘it may at times, though rarely I hope, be necessary to cut out 
a fault, and the localising of a fault with accuracy is a much more 
‘difficult operation on electric light circuits than on telegraph or tele- 
phone circuits, so that although one may be able to say that it is 
somewhere between two points, say twenty yards apart, yet one 
cannot say exactly where. Now with the drawing-in system the 
faulty cable between two surface boxes can be drawn out and 
replaced by a good length, whilst with the built-in system it: will be 
necessary to dig up the cable and examine it until the fault is found, 
‘and this latter is no easy one, since cables laid in the ground are 
‘always protected by metal sheathing of some kind which may have 
to be cut off before the fault becomes visible. The advantage claimed 
for the built-in system is that it is cheaper, as no pipe or conduit has 
‘to be laid, but on the other hand it must be remembered that the cable 
must be protected in some way against mechanical damage, generally 
by sheathing it with iron, and the cost of this sheathing goes to reduce 
the difference in price. Although, perhaps cheaper in first cost, the 
built-in system must I think cost more for maintenance and laying 
additional mains, and it will not therefore in my opinion prove the 
cheaper in the long run. : 
‘ - There is one other point in favour of the drawing-in system, and 
that is that it causes less inconvenience to the users of the roads and 


und mains can 


vements, a point which must appeal strongly to local authorities ; 
indeed it would not surprise me if they were to use their influence in 
the near future to get a drawing-in system made compulsory by the 
conditions of the provisional orders. 

Conduits for a drawing-in system may be cement, lined brick or 
concrete trenches, metal or earthenware pipes or troughs, or casings 
such as the Callender-Webber casing. ere brick or concrete 
trenches are used for a number of cables, they should be divided by 
longitudinal partitions into distinct ways to prevent the several cables 
from crossing or fouling one another. Cast iron pipes are frequently 
used, and eastrong and thoroughly satisfactory conduit ; wrought 
iron pipes are not so good as even when galvanised or served with 
jute soaked in bitumen; they do not last so long in the soil. Iron 
troughing is sometimes used where a number of cables are to be laid, and 
for this purpose it should be divided longitudinally like the brick 
trenches. Earthenware conduits, although used in various forms in 
America, have not found much favour in England owing to their 
friability. The Callender-Webber casing of bitumen concrete is being 
used to a fair extent in London, but it is more friable and does not 
afford such a good protection against the picks of workmen as metal 
‘pipes or troughing, and its susceptibility to changes of temperature 
makes it necessary to shift the cables periodically to prevent them 
from adhering to the casing. | ‘3 

For durability, economy of space, and complete protection of the 


cable from mechanical injury, the best conduit is, in my | | 
made of cast iron socket pipes, each line of which may carry two 
cables, unless these latter are very heavy, in which case it is beat to 
place only one cable in each pipe. For feeding mains, a surface ig: 
of cast iron or brickwork, with an iron cover frame filled in tés 
the surrounding paving, should be fixed at each corner where tip 
direction of the pipes is changed, and in straight runs at about 
100 yards, or perhaps less for very heavy cables. For dis 
mains, surface boxes should be placed as above, and also at any 
where important branches are led away; and provision should be 
made for taking off service wires to houses by substituting, 

every alternate party wall,a length of split pipe for the ond 
pipe, this split pipe being provided with sockets into which the 
service pipes can be screwed. This system as described above for 
feeders, has had a long and very satisfactory trial at the hands cts 
Post Office Telegraph Department, and of their pr the 
private telegraph companies ; the use of cast iron socket pipe conduits 
with a drawing in-and-out system having steadily increased sings the 
time, more than forty years ago, when the Electric Telegraph Com. 
pany first commenced laying underground wires in this 

am unable to state the exact mileage now of the Postal Tele 
Department on this system, but in 1887 there were 240 miles of 
containing 12,000 miles of wire underground, and this has 

been increased since then. 

As the pipes are laid, a wire should be threaded through them, the 
ends of which are made fast at the surface boxes; and care should be 
taken to examine each length of pipe to see that the inside is smooth 
and that the way is clear through it, as any obstruction left in th 
pipe may be the cause of much trouble when cable laying is com. 


‘menced. Should any obstruction be left in the pipe, or should the 


wire or hauling rope break, rods preferably of cane, say, 4 ft. to6 ft 
long, with screw ferrules at the ends, are required. These rods am 
passed into the pipe, and jointed together as they go in, and an 
used either to push out the obstruction or to pull in a fresh ling 


When cable is to be laid, it is brought on drums, which are fixeds - 


that they can revolve on stands near the surface box. By means of 
the wire left in the pipes, a hauling rope is first pulled through, one 
end of which is attached by a strong but smooth fastening to the 
ends of the cables, and the other is pulled out above ground ata 


surface box further along the route. By pulling on the rope at this 


place it is pulled through the pipe, and it, in turn, pulls the cable 
after it. As the cable comes out of the surface box, it is coiled a 
flaked on the ground ready for passing into the next length of 
conduit. It is necessary to bring the cable out and coil it at each 
sharp bend, and in straight runs at intervals according to the weight 
of the cable, which determines practically the length that can be 
pulled at one time. The outside of the cable may be lubricated by 
rubbing it with soft soap which greatly reduces the friction. 

To obtain the full advantage of a drawing-in-and-out s the 
mains should be divided up into sections which can easily be seps- 
rated from one another, these junctions being more v. neces- 
sary where branches are taken off the main. Although this may be 
arranged with comparative ease in all low pressure systems, it is not 
so when high pressures are used owing to the greater difficulty of 
preventing surface leakage of a serious amount, and we therefore find 
that in some systems it has been thought better to sacrifice some d 
the advantages of a complete drawing-in system so as to get the con 
ductors covered, from start to finish, with a continuous coating df 
insulating material. Any continuously insulated flexible cable ca 
be used in connection with a drawing-in system, the particular typ 
chosen depending on the conditions under which it is to be used, and 
we shall see when we come to the description of bare conductor 
systems, that it is possible also to arrange them on a drawing 
system. 

"The built-in system may take several forms, viz., that of 4 
rigid conductor in short lengths, like the Edison and Ferranti tabes 
either laid direct in the ground or in a boxing filled in with cement # 
bitumen, or a bare conductor system such as will be described later 
on; or finally, that of a continuously insulated cable, arranged in ae 
of the following ways: The cable may be armoured with iron a 
or tapes, and laid in the ground with a board over it to indicate # 
presence, a plan often followed for cheapness sake, but one ra 
not, in my opinion, advisable, as the mechanical protection 38 M 
sufficient ; or it may be laid in a metal or wooden trough which ~ 
afterwards filled in solid with bitumen or some such reas © 
plan often followed with the idea of adding to the insulation 0. 
cable proper by means of its surroundings. 
| (To be continued.) 


PARLIAMENTARY NOTES. 


Tue Crry AND SoutH Lonpon Raizway BILL. 


Tuts Bill having been read a second time on Friday, . causes 
Mr. T. H. Bouton moved, “That the committee do insert nthorits 
in the Bill providing either (1) for payment to the local a orkiny 
of a royalty or share of earnings after interest on capital and rare 
expenses ; Or (2) for specially reduced fares on certain ea 
hours most convenient for the working classes and for CE. 
others engaged in business, the railway company being Ft 7 
run a specified number of such trains daily.” He said that a hott 
would remember that during the discussion which took pen 
the 
interest 


while since on this subject, he suggested two ways of com 

the public in these matters—namely, by giving à 10, alty to 
authorities, or by giving them a share of the earnings igh hon 
on. capital and working expenses had been paid. The way; and 
gentleman, the Chairman of Committees, suggested another ' 
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where a bare copper | 18 | at | on | or 
porcelain insulators and elsewhere is surrounded only by air; but as 
it is difficult to describe the insulated conductor apart from the 
culvert in which it is laid, I propose passing on at once to the con- 
sideration of methods of laying mains underground, 4ñd te describe 
one or two systems of bare conductors when speakigg of the work 
| 
| 
| 
| 
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‘that a provision for cheap fares. In deference to the right 
ies he withdrew his instruction, but at the same timc 
the impression was left on his mind, and he believed on the minds 
of other members of the House, that this question should be con- 
by the committee ; but counsel who appeared for the promoters 

: what had taken place in the House, and treated the subject 
cof his motion with indifference, stating that he bad withdrawn the 
motion because it had been: unfavourably received by the House. He 
‘had, therefore, put the motion on the papee Seam He did not pro- 
pose to re-argue the claims’ of the public, he belicved it was 
/generally admitted that the public‘had a very substantial interest in 
“the matter. The promoters themselves took a most sanguine view of 


: these tunnel undertakings. In one of them it was proposed to pro- 


‘wide facilities for carrying as many as 350,000 people a day, and 
oo. railway which was already working on the other side of the 
Thames had in a little over two months carried 900,000 passengers. 
That was conclusive evidence that the privilege asked for was one of 
enormous value, and therefore it was the duty of the House to take 
caré that the public interests in the matter were very well looked 
-after. Having no interest except the public interest at heart, he 
-moved the instruction in no spirit of hostility to the undertaking, 
-büt he believed that this was 80 good a thing, that the company could 
.well'afford to give the public some return for the very large Parlia- 
mentary powers they asked for. 
.-»Mr Bartiey said that Parliament was giving great rights to the 
companies by these Bills, and he thought they ought to pay for those 
‘rights... One of the great difficulties in London was the ever increas- 
ing rates, and this seemed to him to be a reasonable way of getting 
some. return for the rates: He would himself prefer that the com- 


--panies should pay a royalty. He thercfore strongly supported the 


instruction to the committee that where these companies did make 
use of the subsoil of the roadway, they should pay to the local 
‘ guthorities a suitable sum. | 

Mr. EsstEMontT opposed the instruction, and thought that they 
should take care to provide that the local authorities might take 
these concerns into their own hands. _ 

Sir J. Poteston opposed the instruction. = 

Mr. CourtNEY suggested that the hon. member should wait until 
the committee finished their work before moving this instruction, 
which was premature. He strongly deprecated the moving of this 
instruction just at the time the committee were considering the 


matter. 
~ he House divided, and the numbers were— 


For the instruction | 
Majority against... 
Mr. T. H. Bouton moved a similar instruction in connection with 
the Central London Railway Bill. 


The instruction was negatived without a division, as was also a 


. ° similar instruction moved by the hon. member in connection with the 


South Kensington and Paddington Subway Bill. 


CENTRAL LONDON Rattway Bizz. 


A Select Committee of the House of ‘Commons (consisting of Mr. 
‘Hanbury, chairman, Mr. Barran, Mr. F. Parker, and Mr. Lawrence 
Gane) commenced last week the enquiry into the electric under- 
ground railway scheme, promoted in Parliament this Session for the 
‘second time, and known as the Central London Railway Bill, a 
À engaged. The counsel for the pro- 
 moters are Mr. Pember, Q.C. , ders, Q.C., Mr. Freeman, a 

Mr. PEMBER, Q.C., in opening the case for the promoters, said this 
was & very important measure, which came before Parliament for 
‘the second time. It was last year by the House of Commons, 
“but was lost in the House of Lords ; and it was no secret that the 
ground upon which it was-lost in the House of Lords was that their 
: Lordships thought it was a year too soon, there having then been no 
experimental working of the City and South London Railway—also 
“underground electric railway. The railway as proposed by the 
Present scheme would start from Shepherd's Bush and:a straight line 
ao the Uxbridge Road, along Bayswater Road, past the Marble 
Le nee Oxford Street, New Oxford : Street, Holborn, Newgate 

t,and Cheapside to the Mansion House and the Royal Exchange. 
-A'éraighter line from the residential to the business Je of the City 
: Said hardly. be devised. The: line was to be work by electricity, 
gencrated at Shepherd’s Bush, and furnished along the route. Last 
was 44 miles ; now it was 6 miles. 
of the railway would be on the average 50 feet bclow 


Th 
with the aus € capital of the company was £2,700,000 in shares, 


l amount of £900,000 borrowing powers, making a total 

and loan capital of £3,600,000. This Pt wo: ld do 

grid Ro underground railway in London did—it would go throug 
: —, horoughfares, would tap a great traffic, and would, 
‘wings te denude the strects to a great extent of tlic present sur- 
| ete Rouge There would be:13 stations—viz., at Cornhill, 
-Oxtord 63 tect, Chancery Lane, Bloomsbury, Tottenham Court Road, 
: Queen's Road. 3 Davies Street, Marble Arch, Westbourne Grove, 
the} ; Notting Hill Gate, Lansdowne Road, and. Shepherd's 
half between the stations being something less than 
| ra on the ave e. There would be no interference with the 
Sees went sy the 13 different stations, where the shafts existed ; 
- separate and no noise or vibration in working; there would be two 
trains n-rymer tunnels—one for up and the other for down 
‘tation: dr train, as it passed through, would make its own ven- 
these whe = sey be stairs from the streets to the stations for 
a them, but he imagined the great majority of the 
sg d use the hydraulic lifts which would be provided for 
maximum speed at which the trains would be run would 


‘London Railway. The railway would be constructed 


| elicited. 


| missioners and the City of Lon 


be 25 miles an hour, incl stoppages , but: they Would actually do 
an hour, That was a Ae pr; quicker thad thé trai 18 on the 
M tan Railway. The léarnéd counsel quoted’ figures to show 
the enormous growth of traffic in the streets of the metropolis, and 
then proceeded to refer to the petitions. He pointed: ‘out ‘that, 
whereas last year there were 37 # against the Bill, this year 
there were only 27, and most of them were really taken’ up with 


details which were susceptible of adjustment upon clauses. : So far 


as the promoters were concerned, they were willing to ‘concede all 


that was fair and reasonable to meet the wishes ef ny serre and 
petitions 


they invited negotiations. It was suggested in some of 

that the line would not pay. All he could say was that promoters 
were perfectly satisfied that it would be a com#i ‘@aceess, and 
satisfactory evidence would be given of the finatelll ability of: the 
promoters. That the system of electrical on Was an undoubted 
success was shown by the experience of the working of the City and 
South London Railway, and of electric railways in Atierica and else- 
where. Nothing whatever had occurred in the interval’ to shake the 


‘confidence of the promoters in the success of electrical traction, 


Mr. J. H. GneatHeap, C.E. (consulting engineer of the City and 


South London Railway Company), was called as the first witness. 


In reply to Mr. SaunpErs, Q.C., he stated that: he was, along with 
Sir John Fowler and Sir Benjamin Baker, engineer for the ee ap 
nearly on 
a straight line at the juunction of Cheapside with Newgate Street, 
close by the General Post Office. The worst gradient up which a 
train would have to travel was Lin 100. As the result of borings and 
so forth, he had come to the conclusion that the line would every- 
where be well in London clay. Of course, he took the usual powers 
of deviation. With the exercise of these powers the nearest distance 


to which the line could approach the surface of the ground at ‘any 
point on the route would be 27 feet 6 inches. | 


In reply to the CHAIRMAN, the Wrrness admitted that since it 


started there had been occasional hitches in the working of the’ City 


and South London line. There had been about twenty stoppages in 


two months, and the longest stoppage was for an hour and a half. © As 


a rule, however, the stoppages have only been for a few minutes. He 


had been kept waiting much longer recently on the Brighton line. 


Thé CHaïRMAN : Have the stoppages arisen through a defect in the 


. system, which can be got over ?—Yes; and they have been overcome. 


y were small defects of a mechanical kind which have been 
entirely got over. I am satisfied that the system is perfectly work- 
able, and will go on working satisfactorily. There were morc 
stoppages during the first month than in the second. — | 

Mr. GREATHEAD was cross-examined, but nothing important was 


The CHAIRMAN re y announced his determination not to 
vege Sen by counsel who had not heard the evidence 
in chief. | 


On the resumption of the enquiry, Sir Bansamm Baku, one of 
the engineers of the proposed linc and consulting i to the 


engineer 
. City and South London Railway Company, stated that he had had 


experience in the construction of railways during the last 25 years, 


_and he considered that the Pr system was one which would 
_ work advantageously in Lon 


on: He had come to the conclusion 
that an elevated railroad, such as that in New York, would never re= 


_ceive the consent of the County Council and other bodies ; and, all 


circumstances considered, he was strongly of opinion that the method 
proposed in the Bill was the best means of carrying a railway through 
the heart of London. : : | rt 

Dr. Hopkinson stated that the experience he had gained in con- 
nection with the working of the City and South London line had 


‘ confirmed him in his opinion as to the success of electricity as a loco- 


motive power. As the men became more familiar with their work 
difficulties disap ~ He would be responsible for the electric 
working of the proposed line, and he was satisfied’ that it could be 
worked even more easily than the City and South London Railway, as 


_ the gradients and curves were casier and the line of route more 


CouxseL for the promoters intimated that they had in attendance 
a larger number of witnesses, who were prepared to give cvidence as 
to the necessity for’ the line in the public interest, and also 
witnesses who could testify to the growth of the traffic in the | 


along the route. 


The CHAIRMAN etry committee = not ‘think it g be 
necessary to bring forward any more evidence upon these points. 
Evidence was then given as to the power of raising money. 


The Select Committee continued on Thursday. the hearing of 


Railway Bill, when the case against the Bill was gone into, fk: &- 


for the Ecclesiastical Com- 
, asked the committee not to hand 
over the important thoroughfares mentioncd in the Bill to a specu- 
lating syndicate on the mere statement of an enterprising American 
that no harm would be donc by the construction of the line; and that 
the necessary capital would be found. 
Mr. Cripps, Q.C., for the Vestry of Marylebone and Lord Portman ; 
Mr. GRAHAM, representing the trustees of the Paddington estate ; 
aud Mr. Brpper, Q.C., on behalf of the trustees of the late Duke of 
Portland, having addressed the committee, arith - | 
Mr. Pors, Q.C., on behalf of the London County Council, argued 
that if the committec passed the Bill, they should insert a clause re- 
quiring the promoters to sell their undertaking to the County Council, 
or whatever the local authority might be, after a sufficient interval 
had elapsed, should the local authorities think fit to take ‘it over. 
Forty-two years was the period fixed for electric lighting, and he 


suggested that that period should be inserted in the present Bill. The 
| D 


Mr. Larrter, Q.C., who ap 
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Viaduct, beneath which the proposed line will-run. a 


they should or should not have to pay for it. 
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Gounty Council were unanimously of. opinion that Parliament, should 


syndicate. of the main thoroughfares of the metropolis. 
.; ‘The Cuaraman ordered, the room to be cleared,.and: the committee 
deliberated. On the public.being readmitted 
:: The announced the decision of the committee as follows : 
—We consider that. the preamble.is proved ;, but, we also consider that 
fromone epd. other; and: fox that, reason, when we come 

48, we shall haye. to <onsider itwould not be advisable 
—although we know it.is.a clause that has been come to by agreement 
between the promoters and the Commissioners of Sewers—to alter 


. that clause so as to limit, by arbitration or otherwise, the large powers 


given to the Commissioners; of Sewers bythe clause in its present 
shape... We foresee that, Commissioners might so. use their veto that 
they might. say, ,‘:The..line sball not go under Holborn Viaduct.” 
We say, if it does not run the whole:length, then we. don’t grant. it at 

all.. , With regard. tothe claim cf the-London County Council to have 
the right of purchasi g the undertaking, we refuse that.. Then as to 
the question of subsoil, we think it only fair that Mr. Pember should 

be heard on that question. The committee accordingly adjourned 

until to-day,;.when clauses will be adjusted, and Mr. Pember will 

e in: support of the retention in the Bill of the clause which pro- 

vides that no compensation shall be given for the use of the subsoil. 

It may be mentioned that clause 48 is the clause which gives powcrs 
to the Commissioners of Sewers for the protection of Holborn 


© The Select Committee of the House of. Commons, presided over by 


Mr, amg sf which on Thursday passed wap arr e of the Central 
Railway Bill, was engaged on Friday in the adjustment of the clauses 
of the Bill. | 


Mr. PEMBER announced that the .promoters had arranged with the 
Commissioners of Sewers a modification of Clause 48, which gives the 
commissioners thé right to decide whether the railway shall be 
allowed to pass under Holborn Viaduct. The. coniitions on which 
the line should be made beneath the viaduct would, in the event of 
difference arising between: the parties, be referred to an arbitrator. 
Mr. Pember then proceeded to argue the compensation for the use of 
the subsoil question. L 

The CHAIRMAN, after the committee had deliberated, announced 
that they had come to the conclusion that sufficient reason had not 
been shown for allowing the clause to the effect that the promoters 
should nct be liable to compensation for the appropriation and use 
of the subsoil to stand in the Bill, They therefore struck it out. The 
committee, of course, gave leave to the promoters to take the subsoil, 
but they were not prepared to go beyond the provisions of the general 
law as to compensation, whatever they might be. 

Mr. PEMBER said the promoters would, in order to make matters 
quite clear, put in a fresh clause expressing their absolute right to 
take the subsoil. He quite understood that the committee, while 
giving them this right, declined to insert any words saying whether 

_ The CHAIRMAN said that was the intention and effect of their de- 
cision. | 

It was announced that there were clauses to be arranged with, 
amongst others, the London County Council, the Marylebone Vestry, 
the Duke of Westminster, and the Dean and Chapter of St. Paul's; 
and, at the suggestion of counsel, the Chairman agreed to postpone 
the further consideration of the Bill until Wednesday next. 


TELEGRAPHIC COMMUNICATION WITH CHILI. 


Mr. O. V. MorGan asked the Under Secretary of State of Forcign 
Affairs, whether he was aware the submarine telegraph communica- 
‘tions on the West Coast of South America, from Valparaiso, running 
north, werc.in the control of a United States Company, domiciled in 
New York, and the land line (the Trans-Andean), from Valparaiso to 
Buenos Ayres, was owned by a Chili-Argentine Company ,domiciled 
in Valparaiso; whether the despatches recently received: from the 
British admiral commanding the squadron on the West Ccast cf 
South America, and from the British minister in €hili, reached 

- London by either cf these routes, and whether these despatches were 
in cipher or in ordinary language; and whether Her Majesty's 
Government would use their influence with the Goyernment of Chili 
to commercial messages to come freely. 
| Sir J. Fercuson; Part of the northern live is.in the hands of an 
English Company, of an American. The line to Buenos Ayres is 
in those of a local company. The despatches received from Her 
Majesty’s minister could only come by oné cf these routes ; they 
-were in cipher. Some from the naval Commander-in-chief were sent 
from parts in Peru. ‘Chili is not a member of ‘the Telegraph Union, 
and.is therefore unrestricted as regards telegraph communications ; 
but, even if she were, the convention provides for the stoppage of 
private messages in code or cipher, where it is considered to be 
contrary to the interests of the State that they should be sent. In 
these circumstances Her Majesty's Government do not feel that they 


can at present make any representations on the subject to the Chilian 
Government. | 


PRESS MESSAGES. 
In answer to Mr. JaAcoB BRIGHT, | NE à ns 
Mr. RaIxEs said the payment of press telegrams is determined by 
Act of Parliament, and no servant of the Post Office, whether efficient 
or inefficient, has power to vary the charge. It has been decided in 
. the High Courts of Justice, that where an insufficient payment has 
been made at the counter in’ the first ‘instance, the sender of a 
telegram. is afterwards liable for the balance of the charge. -The 
fullest facilities are afforded to senders to recount their messages if 
‘they. haye any doubt as to the correctness of claims for further 


} 
~ 


purchase clause before it assented to.the banding over {o this 


London County Council had 
years, on condition that 


. Evidence for the promoters was given by Major-General H | 
‘of the Board of Trade, who said they had electrical experts: to gite 
them in these matters: and by ‘Mr: GopFreBy;, solicitor tüthees. 
pany, who ‘in cross-examination admitted that à former expérimes 
with electric tramways made some years .ago 


public safety. 
he CHAIRMAN said that was all the’ Corporation of West: Him. 
- : Mr. Apamson, general manager of the: y, Stated :thatithey. 
‘had 41 miles of streets, and in 1890 they carried 70,000,000-p 
- Between five and six years was the life of. a:tramway hotesss 
electrical batteries were quite isolated against coming into 
with passengers. | oct of 
This concluded the promoters’ case. ; 
Without calling on the other side the Committee decided-thstthe 


preamble was not proved. 

LA 

LONDON COUNTY COUNCIL.::« 


At the ordinary weekly meeting held on! Tuesday, the Parliémetitary 
Committee submitted the following report:— 


| South Kensington and Paddington Subway Bill. 

We have been advised by the solicitor, engineer, 

agent, that an independent cngincering witness.ekould be called 

support of the council's opposition to the We 

this advice, and recommend that theengineer be au to retain 

Sir Benjamin Baker as a witness in support of the conne: La 

tion to the South Kensington and: Paddinigton Subway BHLX gion? 

3 Central Londen Railway Bill. 

. “This Bill-has been under consideration ‘by the C 
- House of Commons to. whom it was referred, and who, om 

. iniatant; declared the preamble proved, - The icouncil,-it will 

membered, did not oppose the preamble except so far 48.528.160 


_ sary to protect its sewers and other interests, and oon ee 
on She 


_tion of clauses prohibiting buildings in advance of the genetal 
_ or such other provisions as will prevent: traffic 


avements at stations, and subjecting buildings over 


uilding Act, as well as requiring the frontage line of 
the stat.ons to be set back... It was also desired to secure 
. that clauses for the ultimate purchase of the undertaking 
authority, similar to those at present contained in the Tramwaya 
_ other Acts, might be inserted in the Bill. Mr: Pope, who. 
Erskinc Pollock, appeared in support of the petition, in submit: 
the conncil's case to. the : committee, pointed: out that the: 
taking: was -cssentially : local in» its character, and»theio® 
the great :depth.benéath the surface of. the proposed 
its class as an electric: railway, with ‘stations of 
type; it.was impossible that it could ever ‘be connected = 
. any general system of communication outside the metropolis. 
- pointed out that it was in fact a local . metropolitan 
_ street, and never could form part of a gencral system ; that thige 
moters had selected and laid down its course under land:uncoram 
with houses and maintained open as a street at the publie ee 


- in order to save the cost of acquiring its site; whereas, ff! 
. designed the linc to pass under houses, they would dou 
pay compensation to the owners and occupiers, and cow 
fore urged that this, like all similar undertakings, suck he ms 
and electric lighting schemes, should ultimately, fill 
control, and that as railways are subject, ander the 
purchase by the State, so this and similar undertakings, bes: 
_tially and necessarily local: in their charsotér, should 
regulation, and, ultimately, to purchase by the local authorities. 
. Select Committee, however, 
chase. The clauses of the Bill are now under consid | 
course taken with regatd to them will form the subject obs. co 
report. A print of the proceedings before the Select Con 
. of Mr. Pope’s arguments are as usual placed in the library for Fin 
of members of the council. Mitsu 


Since the date of the report, the Committee: of: the Housent: Gen 
- mons have struck out of the Bill clause’ 56, which enabled to ge 
moters to take the subsoil without giving compensation" 
will be to leave the promoters liable to payment of compte pu 
under the Lands Clauses Act; for the land taken as well à un à 
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ionof The Ham Conds 


contendedy that; o::man in-his 
‘would contribute to the scheme 'if'subject to such notice. 


| was a failure: Pie 
-Board of Trade could at: any time stop the trams in the intéresteet 


T + 


ré à 
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in th ion of 
used ‘to entertain e question 


À 


| 

payment. the hon. member bas in his mind. any case where thas”) 
facilities haye not been. allowed, an gril communicate ec ! 
stances to me, I will direct enquiry t9.be made., 0 

The Select Committee, presided over by Mr. 
them yesterday a bill promoted by:the North Metropoliten 
Company, for the use of) electricity as a motivépower on: dines 
-Clapton ‘to: Moorgate Street; and from Leytonstane to Stratée à 
passeligers and regulati 
-tion also assented; but 5d 10 à CUDULUIOL 
| should agreé that at any timc:they: would, on twenty-four hé 
| 
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{4Pirst Principles of Electrical Engineers 


< ‘ 
“ 
wit? 
+ 


inh idiot of this book not only replies in your ELECTRICAL 
Pr to my review of last week, but also reproduces that 


view and his reply in his own paper, the. Electrical. Engi- 


nr One good turn deserves another, for seeing that be 
“amused ” and “delighted ” us so much, it is pleasänt to 
fipd that he also is both amused and delighted, and that he 
cannot let such a good opportunity pass of advertising his 


| uction. 

nt ty not bend to notice ‘his parody or his quotation 
from an English classic author; but at once close with him 
‘jn regard to his replies which he gives to the three -or ‘four 
“etrors in data and first principles of electrical engineering out 
‘of the dozen or more that I sent you to choose from. 
The ‘first. mistake’ to which I drew ‘attefition, : was 
the. statement at the foot of p. 133, viz., “Taking 
that every pound of coal consumed in the furnace’ of 


the boiler. should give 10,000,000 heat units, what 


part’ of ‘this energy is obtained in the working Circuit 
as given: by the formula CR?” Mr. Biggs replies : that 
‘this was a stupid blunder on his part, but clearly indi- 
cated by the text to be a blunder—where “10,000,000 heat 
-anits” is printed instead of “ 10,000,000 foot-pounds,” arid 
no engineering student would be misled for a moment ? ” 
Now, éven allowing this to be a misprint, is not Mr. Biggs 
still further misleading the engineering student, and ignoring 
our reference to the everlasting nature of his fuel ?: On the 
one hand, he now gives us 10,000,000 foot-péands of work 
obtainable from every pound of coal consumed in the 
furnace, without any reference whatever to the time it took to 
be consumed ; while, on the other hand; he asks what part of 
‘this energy is obtained in the working cireuit, as given by 
thé formula, ©? R! This: formula, every-advanced student 
will observe, expresses watts, units of activity, rate of ‘doing 
‘work, or foot-pounds per second. Will Mr. Biggs have 
the assurance to tell us that this has-been: another of those 
‘Many printer’s crrors (viz., C? R for c? R-/, where ¢ expr 
the time), or will he be manly enough to acknowledge the ‘fact 
that he did not realise the all-important difference between 


“work” without reference to time, and the rate of doing 


work, or between. “ joules” watts ? 


what horse-power is obtainable in the steam engine from the 
baïning of every pound of coal in’ the furnace of its steam 
boiler; without mentioning the time the coal takes to burn. 
Of course, if the coal came from Sheol or the Enfernal 
Regions, as gently hinted in the review, then Time would 
be out y the question, since the fuel is ‘supposed to be Ever- 


Ing : | 
. This pulls Mr. Biggs down: on one knee, t us see 
-Complied with Mr. Biggs's gequest, and again read 
poets 7e to 83, 106, and 114 to 155. It did not require 
assistance to find out the missing letters on p. 107, for 


‘I-had already noted them, together with many others- 


throughout the book, althongh I cannot claim to be a 
printer s reader. | | 
__I again assert that the author-is wrong in a most, im- 
portant first principle in re to dynamos. He has got so 
inextricably mixed up with his “loops,” “looping,” and 
ah lines, that he inverts a well known experimental fact, 
hangs himself thereby. To state the matter concisely 
ln simple words, Mr. Biggs asserts that when the conducting 
_Wires of à closed armature coil are moving through or cuftir 
à uniform magnetic field at he angles there is no EMF. 
or pressure gencrated in them ; but that when they 
i moving parallel to the magnetic field (i.e., cutting no 
nes), then the mazimum E.M.F. is generated in them. 
“he 8.4 sample of the bosh in the book! At page 80 he 
& a figure (68) in support of his arguments about looped 
ns dre near the foot of page 79 he distinctly says, “ Sup- 
A ; circuit R T B at the start horizontal,” 4.e., when 
“yay fa’ armature wires are cutting the horizontal field at 
Tan angles. At the top of page 80 he says during this 
Current is a age but to a maximum 
when the two wires are movin 
Parallel to the horizontal lines of the magnetic field ! , 


covetiagain by'direôt 
‘tothe 


an almost i 


centimetres. 


and.-1 
- obstacle in the way of ordinary men knowing what they mean, 


He might just as well have asked the stupid question 


has been dragged 


along who is sce 


_: This is most: certainly: contrary:te over. and 
well-known ‘tit of P. THompeoi 
Mr, Biggs-could never have testéd'the armature of éven a 
simple ideal dynamo for least, And greatest 
‘electrical pressure. Let him add to his stack of testing appa- 
ratos’ a ballistic. galranometer, an :electro-magnet giving. a 
uniform field; and a search coil; and try practically’ to realise 
facts instead of siting in his editotial chair and posing 66 
‘writer of heterodox electrical engineering. principles... Then, 
but not until then, he may be in.a posttion-{aided by.a: better 
-draughtsman a printer's reader) to ‘write cof- 
rectly'a book'on “ First Principles Of Blectrical Engineering.” 
brings Mr, Biggs down on his other knee !. Will 


.caye in ?. I doubt if he will, for he will again desire to squeeze 


out of us all our prevailing ideasof + and —, and of the 
variohs kinds of inductiôns: Before him this chance 


‘it would. be well to maké.a short quotation front pagé 84 of 
his. book, if for no other. purpose ‘than to show the spirit. in 
which: he-wrote: his essays'on the principles of the dynamo: 
-“ The ‘great want, of to-day in ‘practical work is à practical 
unit, whereby to. measure the’ number of lines of force.” 
(Why object to this term “ lines of force ” and. then use it so 


definitely -here ? Why. not “loops” ?) “It is ‘as ‘simple 


as A B'C if mathematicians: and theorists had not thrown 


| impenetrable veil .over the matter. The unit 
of the theorist. is unworkable ; . it is one. line throagh 
one square. centimetre. Now, in the first not 
one workman in five hundred ‘knows anything ‘about 
| .” In English workshops, and out- 
side - pedagogic school-rooms, measurement is made in feet. 
nches, but the -pedagogues -throw every: possible 


“for the sole purpose, it seems, of making é’bélreve thie 
subject is difficult, when in reali#yatas exceedingly simple, . 


and could, if put properly, be tmderstovd {by almost every 
schoolboy in the sixth standard.” “Well done, Mr. Biggs ! 
But have you made it so very simple ? Although I have 
been intimatély connected with the subjeet since its com- 
mencement, and: have read almost évery British publication 
of note on electrical engineering, L have never before read, 
and I hope never r to have to read so many bewilderi 

statements as I find in your “ pettifogging little book.’ 
Why, for example, do yon adopt a different “ unit of heat ” 
frem every British workman? He is accustomed to the Fah- 
renheit seale and to the British thermal unit, as expressed by 


the quantity of heat required to raise 1 lb. of water by 


. (say from 60° to 61°) ; also to Joule’s equivalent of 


772 foot-pounds = 1 B.T.U. .. Why, therefore, torment. him 
with unusual units—viz., “1 lb. water raised from deg. C. to 
1 deg. C.,” and its awkward mechanical equivalent of 1,389°8. 


Mr, Biggs, after instancing a few—only a very few—of 


“his many careless blunders in revisiug -his proofs ..(blunders 
which will undoubtedly—some of 


mat least—lead the 
elementary student to think twice before he ‘accepts the 
marrow and bone of his writings as gospel, challenges. the 
reviewer in the following terms :—-“ If, he really has any 
‘thing to say worth hearing, for heavén’s sake ‘let him tak 

up my challenge en page 121 about the use’of.+ ant —. 


‘A discussion on this. poiut will be snch. as all can. ander- 
stand.” ? In all fairness to the author, we ¢a 


do be 
than quote verbatim this page and part of what follows :;—. 
“There is one vicious error to be correetett here: The word induction 


into cvery, explanation whether reqnired or not. 
Had the reality of the circuit been years ago, little except - 


the legitimate use would have been made of the term. Once employ 
-a term, and subsequent speakers and Writers .ncver sccm to stop to 


think whether it be rightly employed or not; until an iconoélast comes 
sceptical upon most things tif he can- sec the explana- 


À à. 


* Re this point, it. ma possibly open Mr. Biggs's eyes if he will 
carefully study Chapters I1., III. and IV., &c., of “ Dynamo-Electric 
Machinery,” 3rd Edition, by 5, P. Thompsen ; Lecture IT, : 


cially s 34 and 35) of “ Short Lectures to Electrical Artisaus,” by 


J. A. Fleming ; Chapters I. and If. (cspecially pages 34 #056) of 
“ Electric idee of Energy,” 3rd Edition, by Gisbert Kapp ; 
and “ Magnets and Dynamo-Eléctric. Machines ” (especially pages 12 
to 16, &c.), by W. B. Esson; each of whom bears out the reviewer's 
assertions’ by the clearcst and most unmistakable language; with 
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ELECTRICAL REVIEW. 


tion, : The magnetic circuit like the conductive circuit generally con- 


-sists of two parts, one part where the lines of force pass through air 
media .or other substance where. thcy can: be investigated, the other ~ 
‘part going through the interior of the magnetic substance. These 
may well be called the external and the internal parts of the circuit. 


It is convention in the conductive circuit to say the external current 
goes from the copper or + pole of- thé battery through the external 
circuit to the zinc or — pole, and the internal current from the zinc 
poe through the liquids of the cell to the copper. A little examina- 


‘tion will show the current to be continuous all round the circuit, and 
nothing but ignorance of the subject in the first place could have 


warranted s0 cumbrous a notation, If the external conductor of the 
conductive circuit is made up of various conductors such as silver, 
copper, iron, &c., we do not say that the current leaving the silver 
acts inductively upon the copper, or that the current leaving the 


‘copper and entering the iron acts inductively upon the iron. Any 
. two points in the external circuit are + and — to each other accord- 
‘ing to their 


position. The only question is does the current go from 
one ¢o the other. In the internal part of the circuit the notation is 


reversed though the direction of the current in the circuit is not, and 


here the points will be — and + to each other according as the cur- 


rent goes from one to the other.” 


“ In the external circuit, then, that point is + from whence the 
current goes. In the internal circuit that point is — from whence 
the current goes. This notation is cumbrous, and likely to be mis- 
leading and unscientific. The same may be said of the magnetic 
circuit, only the case is worse. If a bar magnet is divided into two 
.or into ten , we get two or ten complete magnets. The conven- 
tion regarding the lines of force of the magnet is that in the external 

rt of the circuit they go from the N pole to the § pole, and in the 


‘internal part of the circuit they go from they S pole to the N pole. 


The direction of action of the lines changes not; it is continuous 


throughout the circuit. A more scientific convention would be that’ 
_in the conductive circuitany point is + in regard to another point, if 
_ current goes from the first to the second, and that in the magnetic 


circuit any point is N or + to another if the lines of force go from 


. the first to the second. Any point will consequently be S on to another 
if the lines of force come éo that point from the other. Ot! course the 
existing system bad arisen before the magnetic circuit was thought 


of, and only took into consideration the action of an ordinary com- 


. When this matter is considered in connection with a dynamo, ex- 
planations are given somewhat as follows. Let fig. 92 represent the 
apparatus, the N pole of the field magnet is said to induce a S pole in 


the armature core immediately opposite it, and the S pole of the field 
magnet is also said to induce a N pole in the armature core imme- 
diately opposite it. Our contention is that these points are points in 
the circuit, and their position decides the polarity of the one to the 
other. So far as the circuit is conccried, 8 of the armature opposite 
to N of the field magnet, is S compared with that point N, but is N 
- compared to the opposite pole of the armature core. Our suggestion 
is merely an extension of the ordinary algebraic convention that a 
line drawn from a point in one direction is +, drawn in the other is 
‘=. At present if we get a magnetic circuit mde up of a series of 
bits of iron separated by air spaces, we have to reverse our nctation 
at the commencement of cvery member of the series, though ad- 
mitting at the same time there is no reversal of the direction cf action 
‘Of the lines of force. We maintain this is cumbrous and unworthy 
. of the scientific tendencies cf the day.” 


… The poor brain is fighting with shadows of its own creating. 
A chosen point in a mechanical, electrical, or magnetic 
circuit is + to another point, in virtue of a merely arbitrary 
agreement to the effect, that the point is + from which the 
— proceeds; and — at the point to which it goes. 

his is a well-known and generally accepted conventionalism 
in both mechanical and electrical engineering, and disputed 
by no one who knows anything of these subjects. In fact, 
after reproducing the above quotation, and from what I 
have already said, I leave the readers of the ELECTRICAL, 
REVIEW to form their own conclusions. 


THE Reviewer. 
P.S.—Perhaps Mr. Biggs will kindly reproduce the whole 


of this reply in his Llectrical Engineer, and thus fulfil 
his promise. | 


We have received a letter from one who says he is the 
happy possessor of a copy of the above book. He ends 


_our review to Mr. Biggs, we care not to go.— 


di 


us a detailed list of errors in ‘it, which ‘list“oocupigs for 
pages and a half of foolscap paper, and he winds up byhonins - 
we will find space to print. it, at least in small type, Ay 

he adds: “These are by. no-means all the errors, and if 
ined I could send you as many more.” . We are | 
0 


of even the limited quantity sent. us, and beyond 


NOTES. 

The Electric Light at Goldalming.—aAt a meeti ing i 

the Town Council last week, the electric lighting ns 
submitted a scheme prepared by the engineers for the'li 


_of the borough, the main features of which were as follow: 
The central station plant to consist of two boilers, 52 HP, 


_each, two 65 H.P. engines, two arc-light dynamos, three. ip. 


candescent ditto, and all switches and sundries... The cable 
mains are to be laid in subways, the street lamps to be 


_85 arcs of 300 C.P. cach, or lighting equal thereto... Qarefil 
.estimates of the above have been obtained, amounting to 


£5,565. :A site for the central station had been offered close 


.to the bridge in the Borough Road, which the engineers np. 


port on-as being most. favourabiy situate for the os 
especially if the lighting is extended at any future time tothe 
outside district. It was approximately estimated: that the 
site and necessary buildings would cost from £1,200;b 
£1,500, making the total outlay for plant, site, and: buildings 
nearly £7,000. The working expenses have been ¢arefally 
estimated as follows :—Coal, £170; labour, £200 ;. carbons 
and sundry, £100; depreciation, £140; 4. per cent. on 
capital, £280; total, £890. The yearly revenue: £280 
present cost of borough lighting ; £962 10s., say 700 lam 
taken up at average cost of 27s. 6d. ; total, £1,242 10s, 1 
balance of profit shown by this statement amounts.to 
£352 10s..perannum. This return is based on the condition 
_of 700 lights being taken up at an average price of 278.64. 
This price of 27s. 6d. per lamp is about om to half the-cost 
of a gas burner using 7 feet per hour, and burning the same 
length of time. It is probable that the plant pres would 
supply re 1,000 lights if required. The committe 
were advised that the scheme is wd rag as it can be made, 
that all the machinery is duplicated to avoid the. pula 
of breaking down, and that the whole would be of -the yer 
best manufacture. The central station would. also, 
arranged as to admit of easy further extensions from time to 
time. ‘The electric light committee considered that the facts 


. before stated, and the reasonable prospects of the complete 


_ for their sanction to the scheme. 


success of the enterprise, both financially and otherwise, would 
justify the council in taking steps to raise funds. for the 
undertaking, and in making an application to the: Local 
Government Board -for their holding a public enquiry, and 
After discussson. Upon 


_ various points of detail, the report was adopted. with only 


three dissentients. The Town Clerk was then instructed to 
send the report to the Local Government Board, with te 


request that an enquiry might be held. 


Electric Lighting of Margam Castle,—lt -has 
_ decided to light the castle throughout by means of, some 
incandescent lamps. The designs of Messrs. UE 
Gorham were accepted, this being the only firm wR 
posed to employ stcam and water-power, other opte 
relying entirely on water-power. The necessity for payne 
native source of power was amply proved by the recent si 
when the water was so far reduced as to be practically use 
for power. The work will be carried out under the ape 
_tendence of Mr. A. A. Campbell Swinton. ae Lean 
Ship Lighting. —The new steamer Julia, built for 
_Senores Sobrines de Herrera, of Havana, by 
J. Dunlop and Co., Port Glasgow, completed her 
on the Clyde last Saturday.” ‘I'he vessel is fitted tbr XG ate 
with a .complete system of clectric light by Mo: cs a 
and Son, Limited, of Glasgow, by whom 4 powerf d% 


light has also been supplied to meet the requirements 
navigation the vessel will trade under in narrow channels 
in entering ports. 
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a new line of tramways to be opene 


head electrical. 
‘surveyor as to the cost of construction of the permanent way 
for each of the systems of traction compare in the following 
way :—Steam, £16,000 ; cable, £30,658 ; underground elec- 
trical, £24,800 ; and overhead electrical, £16,200. And the 
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lectrice Lighting of Crystal Palace and District. — 


‘The Electric Lighting Committee of the Lewisham Town 
Coss capone the application of the Crystal: Palace and 
District Electric Supply Company for an extension of time 


in which to comply with the terms of their order. 


Bradford Trams.—The Tramways Committee of 
the Bradford Town Council have presently under con- 
sideration the merits of four different systems of traction for 
in Wakefield Road, 
Bradford. Steam, cable, underground electrical, and over- 
The estimates prepared by the borough 


figures estimating the total cost, including construction of 
way, cost of generating plant, rolling stock, and purchase of 
land and buildings required compare as follow :—Steam, 
£28,425 ; cable, £49,375 ; underground electrical, £36,4751; 


‘and overhead electrical, £25,475. The committee favour 


the underground electrical system, because it will thus be 

ible to get rid of the smoke and stench from steam cars ; 
and it is thought that the reduction in tear and wear which 
the use of light electrical cars would effect might bring the 
cost down to the level of steam traction in the long runs. 


‘The merits of a number of underground electrical systems 


differing somewhat in detail are now being gone into by the 
committee. | 

It appears from the report of our correspondent, that the 
Tramways Committee of the Bradford Town Council favoursthe 
underground electric conductor, although its establishment is 
nearly 50 per cent. more costly than the overhead conductor 
system, which is evidently admissible in this town since the com- 
mittee included it in its programme. No reference is made 
to the estimated: traction expenses, which are practically the 
same with both electrical systems under consideration, and 
it would be extremely interesting to know why the overhead 
conductor has been struck out of the list which is still 
under discussion at the Bradford Town Hall. | 


© Hartmann and Braun’s Current Index.—We have 
received from Messrs. O. Berend & Co. one of these simple 
but very useful accessories for accumulator installations. As 
will be seen from the cut, the instrument when placed in 


circuit, indicates clearly whether the- cells are charging or 


! ing. We have no doubt this current index will meet 
with-general favour, 


Personal. —We notice the announcement in the Madrid 
re of the election of Senor Don Nilo Fabra to the Spanish 
ortes as senator for the province of Alicante. Senor Fabra 
naan Some repute in the Peninsula as an author, and is 
Wel known to the telegraph world as ihe chief of the Fabra 


vi th Hong gency, working in connection with Reuter and 


nine Prominence—In a recently published Medical 
mars on , the Medical. Battery Company, Limited, and its 

veg President,” are fairly conspicuous. . They figure 
belt makers, secondly as elastic stocking 
fouthly : ly as electrical and galvanic instrument makers, 


ment fede age rubbers, and fifthly as surgical instru- 


We hope that certain eminent firms with 
ral Battery Company is thus bracketed; will survive 


’ 


The 0.8.A. Association.—-On Saturday evening last. the 
second of these enjoyable concerts was given. Unfortunately 
the weather was very much against a } attendance, but 
we do think that if performers can be found willing to tender 
services for which they must give up more important busi- 
ness, and who do not think travelling long distances for the pur- 
pose of any great moment, the old students might strain a point 
to support the president and vice-president on occasions like 
these. The programme was one which would not have done 

discredit to a society formed for the enjoyment of music 
only, but if better support than was forthcoming on Satur- 
day cannot be obtained , we think it would be well to entirely 
abandon these social gatherings, At the same time, we must 
confess that the manner in which the post-cards announcing 
the meeting are sent out is open to considerable improve- 
ment, and as a means to this end we would suggest that they 
present a less funereal appearance, and that the names of the 
performers engaged should be printed thereon. Saturday, 
perhaps, is not a good day for bringing the bulk of the 
‘students together, and this may possibly be one reason wh 
the attendance was so limited. Moreover, the clashing with 
the dates of entertainments given by kindred bodies is a 
matter to which the attention of the committee might in 
future be directed, for we notice that the O.S.A. Cinderella 
Dance takes place on the same evening as the last Electro- 
Harmonic Smoking Concert, which is sure to be attractive. 


The Spanish-Morocco Cables.—The Revista de Telé- 
grafos, of Madrid, in its issue of the 1st March, gives a brief 
account of operations connected with the laying of the first 
two sections intended to connect Spain with Africa. These 
sections are from Almeria to the island of Alboran, and from 
Alboran to Melilla, on the African Coast. The Citta di 
Milano 7 to have been considerably delayed by bad 
weather. In a previous issue of the REVIEW we mentioned 
the arrival of this vessel at Almeria on February 18th. On 
the 16th, one shore end was landed at Alboran, and the inter- 
mediate types laid towards Almeria, when owing to bad 


weather the end was buoyed. On the 19th, the shore end : 


was landed at Almeria, the cable laid to the buoyed end, and 
the final splice made on the 20th ; that is to say, so far as 
we can gather, for the account seems a little mixed. The 
curious of the operations is that no communication 
seems to have been held between Almeria and Alboran, the 
cable, as we are told, being “insulated” at the latter place. 
Several attempts appear to have been made to land the shore 
end at Alboran for the Melilla section, but the weather pre- 
vented this being carried out. The ship then proceeded to 
Melilla, where on the 22nd the shore end was laid. Some 
rtion of the section was laid towards Alboran, and the end 
buoyed. The weather again appears to have interfered with 
the operations, and the vessel sought shelter at Malaga on 
the 23rd, where, up to latest advices, she was still awaiting a 
favourable change. It does really seem exceptionall 
luck that more than a fortnight should be expended in the 
completion of these two sections, which together comprise a 
total of only 136 N.M., and that the only section actually 
completed should, so far as we can gather, not have been 


made use of for the transmission of telegrams. We hope, 


however, that the next news received will be of a more 


favourable nature, and that the anxiety evidently felt with 
regard to the condition of the Almeria-Alboran section may 
prove to have been groundless. 


Wilson Hartnell.—We understand that Mr. Wilson 
Hartnell, of Leeds, has found it necessary to have an office 
in London, and that on the 25th inst he will be 
4 sonia in town (at 11, Queen Victoria Street) by Mr. 


A Pacific Cable.—The United States Senate has adopted 
a resolution authorising the President to expend certain sums 
for establishing gm communication between San 
Francisco and the Ha 


waiian Islands. The Was 
originally discussed in secret session, and afterwards adopted, 


after public discussion, by a majority of 35 votes against 22. 


It is rumoured that the pro cable is but the first ste 
towards the annexation of the Hawaïian group by the United 
States, and the American Navy Department is making the 
preliminary arrangements for the survey of the route. 


ently. 
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_ Examples of Electric Power Transmission.—On page 
291 of our last issue, we stated that “the company at 
Schaffhausen charges £13 12s. per H.P. delivered per 
annum,” whereas we ought to have said that the actual cost 
-of the installation amounted to £13 12s. per horse-power, and 
the charge made to the consumer is at the rate of £2 16s. 
per horse-power delivered per annum. 


Can Gas Shareholders Vote ?—The Town Clerk of Godal- 
‘ming does not agree with Councillor G. Fry, of Dover. The 
= was asked during the discussion of the pre 
electric lighting of Godalming, and he answered that they 
could. 


~ 


The Electric Light in Telephone Exchanges.—The 
National Telephone Company have adopted the electric 
light in the switch-room of their Newcastle exchange, and 
have thereby greatly added to the comfort of their operators. 
Not only have they now a much better light but also the air 
remains far purer than it did when they used gas. The con- 
tractors for the installation were Messrs. Barnett, Wynne and 


‘Partnership.— Messrs. Barnett, Barnard & Co., of New- 
castle-on-Tyne, have taken into partnership Mr. W. R. 
“Wynne, who has recently held responsible positions under the 
Westinghouse Electric Company, and the India-Rubber, 
Gutta-Percha, and Telegraph Works Company, of Silver- 
town. The style of the new firm will be Barnett, Wynne 
roe Barnard, and their address 92, Quayside, Newcastle, as 
before. 


Trial of an Electric Omnibus.— While the snowstorm 
‘was at its height, an electrically propelled omnibus, belonging 
to the Ward Electric Car Company, was run from the depôt, 
Dacre Street, Westminster, to the City and back, vid Lom- 
bard Street, Gracechurch Street and Cornhill, returning by 

. the Victoria Embankment. The object of the experiment 
was to test the power of an electric car on the road during 
such adverse circumstances. The omnibus ran with ease 
through the storm at a good pace, and without a hitch. The 
trip, therefore, was regarded as a successful one. — 


The Recent Storms and Telegraph Wires.—The 
recent severe weather has wrought great havoc on the tele- 
graph lines. Communication with the Continent was 
interrupted while, inland, matters were still worse. On 
the Cornwall line telegraph wires and poles are so extensively 
demolished that it will be days before any telegrams can pass. 
In the Sunderland district the lines suffered heavy damage. 
The Times, speaking on the subject, says of the interru 
tions, there is a loud outcry by the public that wires should 
be placed underground or encased along railways, so-as to 
prevent obstructions to telegraphy by storms, and the danger 
to trains from wires and poles falling across the railway. 
ros. ga is this urgent in the case of naval and military 
ports. 


The London-Paris Telephone.—The submarine cable 
for the London-Paris telephone was laid on Monday across 
the Channel, but on Wednesday night, owing to the severit 
oo weather, connection had not been made on the English 
side. 
favourable circumstances, in a blinding storm of snow and 
sleet. A strong easterly gale prevailed, and the sea broke 
un on the English shore towards the latter part of the 

y. 


Withdrawal of National Telephone Subscribers. — 


At a meeting of two hundred border district subscribers it 


was unanimously resolved to give the company notice to 
remove telephones and wires connecting the houses. The 
point of difference is the refusal to lower the rates. 


The work was accomplished under the most un- 


The Extreme Limit of Protectionism.—It is said thy 
the United States Treasury has given a ruling which ig. 
garded as the extreme limit of Protectionism. A à 
cable is carried through the tunnel which, passing under the 
St. Clair river, connects Sarnia, in Canada, with Port Huron, 
in the United States. The Treasury has decided that thai. 
portion of the cable which is within the United States ix 


subject to duty. 


Electro-Medical Swindles.—The following is a 
lation from the Electricitats Zeitung of 10th March :—#“The . 
President of the Berlin Police publishes the following warm. 
ing : Under the heading ‘Sensational Invention! Cure for 
Debility, &c., of Males!’ there are advertised in the news 
papers by a certain ‘ Borsodi,’ so-called electro-metallic discs, 

tented in Austria-Hungary as a curative appliance. Accord. 
ing to the testimony of experts, these discs have not the 
advertised curative effects, and their use is distinctly injurious. 
to health. The President of Police, therefore, warns the 

ublic to beware of the appliances of Borsodi, and makes jt 
sewn that by ministerial decree, the use of his patents has 
been prohibited in Austria.” This action of the Berlin 
police might well be followed in London. 


Electric Light at the National Sporting Club.—An 
important electric light installation has been carried out for 
the proprietors of this club by Messrs. Henry F. Joel & Co, 
in an exceptionally short space of time (a little over thre 
weeks), and the whole of the lights have been fitted since the 
completion of the decorations, without destroying or defacing 
the building in any way. There are at present about 160 
lights, but provision is made for extension to 300 lights. 


New Business.— Messrs. Miller and Woods have com- 
menced business as electrical engineers and contractors at 
34, Gray’s Inn Road. Mr. Miller is the inventor of the 
Miller ammeters and voltmeters, and has been in charge for 
the last 34 years of the dynamo testing department of the 
Maschinenfabrik Oerlikon, near Zurich, . Woods has 
been for the last 14 years with the Liverpool Electric Supp) 
Company, and was one of the joint authors with Prot. 
Ayrton of the paper on accumulators, read before the Society 
of Electrical Engineers at Edinburgh. | 


Lighting Tenders.—Tenders are invited for the light 
ing of the town of Ballymena with gas or electricity from 
August 16th, 1891, to August 16th, 1892, for the Town 
Commissioners. Enquiries to be addressed Mr. Henry 
O'Hara, Ballymena. | 


C, Moat and Company.—We are informed that the 
West End branch of the business of the Acme Elecine 
Works has been transferred, and for the future will be car- 
ried on under the name of C. Moat & Co., of whom all the 
“ Acme ” specialities may still be obtained, as well as the 
goods of other makers. ey 


Projects for Utilising the Falls of Niagara. Hi 
trical companies were invitcd a little while ago by the 
Cataract Construction Company to submit proposals for be 
utilisation of the Falls of Tuan. by distributing ety 
horse-power over the neighbourhood of the town of B ru 
by means of electricity. A committee was appointed to 
cide on the value of the proposals submitted, and be 
so says the Bulletin International, have been awards 
follows :—Proposals relating to the production and distribe- 
tion of the power :—1st prize. This prize was not awarded 
2nd prize: Faesch and Piccard, Geneva ; de. 
Sautter, Geneva. Four 3rd prizes : Hillairet and ge” 
Paris ; Victor Popp, Paris ; Riedler, Berlin ; Vigreux, °°°? 
Levy, Paris ; Pelton Water Wheel Company, San Francis; 
Norwalck Iron Works Company, Norwalck, 
Proposals relating to the hydraulic production of the eh 
—1st prize: Escher Wyss, Zurich. Two 2nd pris: 
Buda-Pesth ; Lupton and Sturgeon. No 
awarded for proposals relating exclusively to the distribut 
of electrical energy. 
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* Cantor Lectures.—The following has just 

the General Electric Power and Traction 
Company, Limited, but it does not give any information 
whatever :—1 have to thank Mr. on à Ag his offer to pub- 
lish the authorised figures of the Barking Road installation. 
When my board think it advisable to do so, I should have no 
difficulty in bringing them before the public. The effort that is 
being made to prove that five cars cannot operate at the same 
cost as 300 is quite unnecessary. I would only add that, in 
nse to invitations from various tramway companies and 
corporations owning tramlines, my company have been and 
are issuing tenders to electrically equip and maintain tram- 
lines by the overhead, conduit, and accumulator systems. If 
electric traction by accumulators were. more expensive than 


horse traction, the North Metropolitan Tramways Company, 


who have now had something like two years’ experience of 
the work of these cars, would not be, as they are at present, 
applying to Parliament for powers to extend the system at a 
capital outlay to themselves of £50,000.—W. G. M. 
MAcKENZIE, Secret” y. 


Launch of an Electric Pinnace.—An electric launch, 
built for the British Government, was successfully floated 
last Tuesday from the Strand Electric Launch Works, 
Chiswick. This boat is a pinnace, which has been built by 
Messrs. Woodhouse and Rawson for the conveyance of 
troops between Her Majesty's Dockyards at Chatham 
and Sheerness. The boat is 28 feet 6 inches long over all, 
by 8 feet 9 inches beam, and 4 feet 8 inches deep, 
with an average draught of 2 feet 6 inches, her full com- 
or being 40 fully-equipped soldiers. The storage 

teries are placed under the seats along the sides of the 

innace, and the current is conducted to a Woodhouse and 
wson motor, which drives a two-bladed screw 22 inches in 
diameter. The batteries are composed of 70 Epstein cells, 


- and the motor will develop 6 brake horse-power and drive 


the screw propeller at 800 revolutions per minute. The 
anticipated speed on the measured mile is eight knots. The 
time of charging the cells is six hours, and the charge will 
he sufficient to propel the boat for from 10 to 12 hours. 


For cases of emergency the vessel will be fitted with two — 
masts and two balance lug sails, thus enabling her to be. 


sailed or propelled electrically, and to do the same as a 
steam pinnace of her size. The boat is named the Electric, 
and several runs were made with her. It is the intention 
of the Royal Engineers to make some exhaustive trials with 
this type of boat, and Messrs. Woodhouse and Rawson are 
arranging a charging station at Chatham, which will make 
the work purely automatic. It is stated that the cost of 
building a vessel of this size is about £500, and Mr. Sargeant, 
by whom she has been designed, states in scientific phraseology 
that the power consists of 140 volts. He is evidently 
DL" an electrical knowledge which may be useful some 


Là Saving in Water for Boilers.—The water question has 

- u solved by the St. James’s and Pall Mall Electric Lighting 

| have bored for water at Mason’s Yard, 

er ip Street, 8.W., with such success that they are getting 
ut 1,000,000 gallons per week. ‘The yearly savin 

amounts to £300 on non-condensing engines of two thousan 
's-power, a sum worth taking into consideration. 


ime Electro-Magnet.—This letter was too late for 
our correspondence columns :—“ The reply of Dr. 
a hompson to the letter of M. W. de Fonvielle 
most unfair. M. W. de Fonvielle has brought 
re evidence which shows that Ampère and Arago made 
tha v magnets on or before the year 1821, and he contends 

Permanent horseshoe steel magnets were in common 


wee 1825, all that Sturgeon really did do was to bend 

form mil ped core. of an electro-magnet into the horseshoe 

à doing this cannot be considered to give 

mane — regarded as the discoverer of the electro- 
VY, R. SyKEs.” 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


. The Weymersch Electric Battery Syndicate, Limited. . 
—The annual return of this company, made up to the 5th 
inst., was filed on the 5th inst. The nominal capital is 
£20,000 in £5 shares; 3,207 shares are taken up, upon 
2,000 of which the full amount has been called. The calls 
paid amount to £1,000, unpaid to nil, and considered as paid 
Offices, 2, Victoria Mansions, Victoria Street, 


The Hastings and St, Leonards-on-Sea Electric Light 
Company, Limited.—The annual return of this company, 
made up to the 17th ult., was filed on the 2nd inst. The 
nominal capital is £50,000 in £10: shares’; 850 shares are 
taken up, upon 683 of which the full amount has been called. 
The calls paid amount to £6,785, unpaid to £45, and con- 
sidered as paid to £1,670. Offices, Earl Street, Hastings. 


Nonpareil. Electric Syndicate, Limited.—The annual 
return of this company, made up to the 19th December, was 
registered on the 3rd inst. The nominal capital is £6,000 
in £10 shares ; 400 shares have been taken up, upon 200 of 
which the full amount has been called. ©The calls paid 
amount to £2,000, unpaid to nil, and considered as paid to 
£2,000. Offices, 2, Victoria Mansions, Victoria Street, West- 
minster, S.W. 


The Electric Clean-all Company, Limited.—A notice 
was filed on the 5th inst. of the résolutions at an ex- 
traordinary general meeting held on 30th January last, and” 
confirmed on 16th ult., that 150 fully paid special preference 
shares of £5 each be issued at a discount of 50 per cent. 
and bear interest at 10 per cent. per annum ; also that Messrs. 
Hern and Downing be appointed managers, with a salary of 
£100 each per annum. Offices, 94, St. Mary Street, Cardiff. 


The Eastern Electric Light and Power Company, 
Limited,—On the 3rd inst. a notice was registered by the 
liquidator of this company that a meeting had been held on 


the 2nd inst. for the purpose of showing how the winding-up 
of the company had we conducted. 


The Electric Installation and Maintenance Company, Limi- 
ted.—We have received the following letter from this company, 
which we have pleasure in publishing :— 


“ The ‘Official Returns of Electrical Companies,’ as inserted in 
your issue of March 6th, is incomplete, because it omits that portion 
of the return which states that ‘in addition to the shares issued, 
agreements have been entered into for appropriating 
orders, obtained or applied for, 5,724 shares of £10 each fully paid.’ ” 


NEW COMPANIES REGISTERED. 


The Liverpool and District Pulsion Telephone Com- 
pany, Limited.—Capital, £6,100 in £1 shares (of which 
100 are founders’ shares). Objects: To adopt an agree- 
ment, dated the 20th ult., made between the Primary 
Syndicate, Limited, of the one part, and A. H. Cowie, of the 
other part, to carry on the business of a telephone, tele- 
graph and electric light, heat and power supply company, to 
establish and work telephone exchanges, to facilitate the 
transmission of telephonic and eg 8 messages, to 
undertake the electric lighting of towns, buildings, &c., and 
for other purposes. Signatories (with one share each): J. 
G. Bennett, 1, Orange Court, Liverpool ; B. Coolie, 43, 
Brown’s Buildings, Liverpool; W. A. Gorst, 1, Rumford 
Place, Liverpool; J. R. Montgomery, 24, James Street, 
Liverpool ; A. H. Cowie, Queen Insurance Buildings, Liver- 
pool ; H. W. Madge, 5, Cook Street, Liverpool ; J. M. Wade, 
5, Fenwick Street, Liverpool. The number of directors 
(other than that of the directors of the Primary Syndicate, 
Limited, who are ex officio directors of this company) is not 
to be less than three nor more than five. Qualification 100 
shares. Remuneration to be determined at the general 
meeting. Registered, on the 5th inst., by.T. T. Hull, 22, 
Chancery Lane, W.C. 
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CITY NOTES. been erected at Deptford during the year. These dynamos have béen 


The London Electric Supply Corporation, Limited. 


THE annual report of the directors for 1890 states that the general 
—_ of the works is described in the engineer’s report appended 
ereto. 

The causes which led to the fire at the Grosvenor distributing 
station are stated in the engineer’s report. The directors are assured 
that with the measures now being taken for the equipment of the 
permanent distributing stations, any recurrence of such a calamity 
will be impossible in future. The premises damaged by the fire were 
insured, and are now being reconstrueted in the most substantial 
manner. 

The interruption to business and the loss of income caused by the 
fire has been serious, and the directors regret that it will not be possi- 
ble to declare any dividend upon the preference capital. The portion 
of the year during which supply was suspended is a period at which 
the revenue is, under i circumstances, at its maximum, but 
owing to the severity of the winter, revenue in excess of the ordinary 
rate would have been produced, which, had it been received, would 
have enabled the directors to pay a dividend on the preference 


capital. 

The results of working for the short Poy that ensued between 
the closing of the Grosvenor station and the cessation of supply on 
the 15th November, confirms the statement made in the last report, 
that the concentration of the whole of the generating machinery in 
one establishment, under the control of the chief engineer, would 
secure material advantages in supervision and economy. — 

During the a year statutory powers have been acquired over 
several mime itan parishes, which have led to a more economical 
and beneficial disposition of the works. The board are making no 
applications for further powers this year, and will limit their Parlia- 
mentary business to defending themselves against opposing interests. 
Notwithstanding the loss of certain old customers after the fire, new 
applications for current are coming in from day to day, and large 
demands are arising in certain portions of the authorised area in 
which, hitherto, there has practically been none. Works are now in 
hand with a view to meeting the material extension of the business 
which may be anticipated. Meanwhile supply of current was resumed 
on the 15th February, and customers are being connected to the new 
underground mains as’rapidly as possible. | 

The directors retiring, as provided by the articles of association, 
are: Mr. Francis Ince, Mr. Joseph Pyke,and Mr. Arthur F. Wade, 
all of whom are eligible, and. offerfthemselves for re-election. 


ENGINEER'S REPORT. 
To the Directors of the London Electric Supply Corporation, Limited. 


Gentlemen,—Since I had the pleasure to report to you a year ago 
the engineering workjof the corporation has gone through a period of 
considerable activity under my direction. The concentric mains 
which you have manufactured under my patents have proved to be 
a complete success. Four concentric a À + mains have now been laid 
from Deptford to London, consisting in all of some 25 miles; they 
are laid in 20-foot lengths, and thus in the above distance there are 
no less than 6,500 joints. The work of laying was of necessity per- 
formed by unskilled labourers who had neither experience nor train- 
ing in such work, and I am glad to say that on first testing the mains 
only some 20 joints out of the entire number proved to be defective; 
these defective joints are easily found and rapidly replaced. The 
mains have been thoroughly tested with a pressure of 17,000 volts, 
and have stood this test perfectly, and as you are aware they are now 
in daily use at a pressure of 10,000 volts, the normal pressure of your 
permanent work. 

With the sanction of the Board of Trade, earthing arrangements 
have been made in connection with the mains and other portions of 
your system, and the working is so satisfactory that no disturbance 
whatever is caused to the telephone or telegraph systems; in fact, 
neither the Post Office nor the telephone company are able to say 
when your machinery is working. 

During the past year the whole of the machinery from the 
Grosvenor Station has been removed to Deptford. The dynamos, 
which were designed to give 10,000 lights each, have been found 
capable of supplying with ease 15,000 lights each ; consequently, two 
larger engines for working these machines to their full capacity have 


put into a thoroughly efficient state, and with this plant the work is 


now being done. In addition, two larger engines, each of 1 


which had just been erected at i the date of my last report, on po 


ut dore efficient running condition, and the necessary alterations age 
ing made to the two larger dynamos (each capable of giving 90,009 
lights), that will enable you to use them, now that your concentée 
mains are complete, at the full pressure of 10,000 volts (for which the 
machines were originally designed), instead of 5,000 volts, the pres- 
sure first used. These machines will be working at 10,000 volts 
sure within the next three months, and you will then be in a position 
to generate current for 90,000 lights. It is not, however, proposed to 
supply more than two-thirds of this number at the same time, in 
order that a reserve of power sufficient to meet the requirements of 
the Board of Trade may be always kept in hand. 

With these twe large machines supplying your circuits the first 
important stage of your undertaking will be completed. 

reat progress has also been made towards the next , though 
this work has not been pressed in view of making more rapid progress 
with that of the first stage. Nevertheless, more than fourths 
of the work of the next pair of dynamos has already been done. 
They will each be capable of supplying 200,000 lights, but in the firs 
instance it is intended to supply engine power to each dynamo for 
100,000 lights only, and by the end of another year from the com 
of what I have called the first stage of your work, I expect to be in 
a position to report the completion of the second stage. You will 
then be able to supply 290,000 lights, less a proper reserve. Sufficient 
mains are already laid between Deptford and London to transmit the 
current which you will then have to dispose of. 

I desire to call attention to the fact that from the commencement 
Fe operations to the present time, no engineering or electrical 

ifficulties whatever have arisen which I have not been able to over. 
come, and at the present moment I know of no weak point in your 
system, and consider success to be now assured. 

It is a matter of 
buting station in November last has caused a loss of the 
which would otherwise have been earned, and which, owing to the 
extraordinary severity and darkness of the winter, would have been 
more than usually profitable. I am glad to say that this fire was not 
due to any defect of principle in your system, and could not have 
happened had your permanent distributing station been erected; but 
as you are aware, it was an impossibility to erect the permanent 
station, the premises being occupied by the machinery which was 
then in course of removal to Deptford. The fire has, however, in 
some sense been beneficial, as it has allowed the permanent work to 
be pushed forward to an extent which could not otherwise have been 
— progress having been much delayed by the necessity of 

ping a running business going a a period of — 
changes in the permanent system. The loss occasioned by the fir 
was not serious, so far as destruction of apparatus was concerned, but 
was principally felt in decreased revenue returns. The suspension 
supply enabled good progress to be made with the er © distri- 
buting mains, there being at the presont time some 18 laid and 
in use. 

It was pos that this work should be pushed on, as the 
to use overhead cables expires in the summer of this year, and 
distributing mains being so well advanced, it has been deemed wit 
to discontinue tk: use of those cables. Your customers are now 
being connected to the permanent underground mains with the 
utmost possible speed. : 

A most important work has been completed during the past year 
erecting at Deptford switching gear which allows all or any.of the 
machines to be used separately, or in combination. It-bes tea 
further proved that the various machines can be worked together 1 
parallel, a matter of considerable importance to successful working, 
as ensuring the maximum of efficiency and economy. 


the present year, each having two nr sources Of su pr 
volts pressure, which is lowered at these stations and De 
2,500 volts, being further reduced to 100 volts before entering 
wires of the customer, as in the case of the low-pressure sys" 

At the time of my last report there were many parts of system 
whieh were generally considened doubtful and more on 4 
mental ; I refer more especially to the supposed difficul 
mitting current from Deptford to London. The fact that re ate 
10,000 volts pressure is transmitted every day to London is 
complete answer to such doubts. . 


London Electric Supply, Electric Lighting Order. 


THE Lonpon ELECTRIC SupPLY CORPORATION, LIMITED, year ending 31st December, 1890. 


No. I.—STATEMENT OF SHARE CAPITAL on the 31st December, 1890. 


| Number Nominal Called tal Issued, 
£1,000,000, divided into 200,000 (an and articles 111,000 £5 | £5 \£585000 Nil er £1,000,00° 

ordinary shares of £5 each ... of association ... _... ordinary } | , : £445,000 

| 
£250,000, divided into 50,000  |{ Resolution of general 50,000 | | »  |425000 
preference shares of £5 each | { ae ee 21st De- preference } £5 | £2 ak £96,957 | Nil. 
eee eer 
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advantage of the high-pressure system is apparent in No. IV.—Revenue Account, for the year ending 31st December, 
1890. 


distributing stations is inappreciable, while the facilities for pro- 
" pe sr and water there, sufficiency of room for machinery in NE A.—To Generation of Electricity. 
D ances, and freedom from the legal and financial consequences _ Dr. Sa @ 
- MP ing the erection of generating stations in crowded neighbour- 1. To coal or other fuel, including dues, 
à hoods, cannot fail to tell their own tale in the working expenses of | ER nr ge storing, and 
current year. expenses of placing same on 
S. 2. De Engine the WORKS 11176 10 0 
C., | Ê 1 , waste, and engine room stores 
: 3, Adelphi Terrace, W.C., 3rd March, 1891 | 3. . Proportion of salaries of engi- ’ 
No. IL—STATEMENT OF Loan CAPITAL (Appro riated for the pur- 650 0 © 
in noses of the undertaking authorised by the above-mentioned 4, Wages and allowances at gene- : 
of the 31st December, 1890. ape a ( | | | 
order) on | OAT 1 3 
pairs and maintenance as 
Amounts borrowed. 8. da. 
5 Remaining | Total amount 1. Buildings ... … 142 5 4 
. borrowing | of borrowing 2. Enginesand boilers... 792 0 7 
Atper | Atper | Atper | © motes, powers. . Powers. 3. Dynamos and exciters 103 8 8 
4. Other machinery and | 
on Nil. | Nil | Nil. Nil. Nil. Nil. 5. Transformers and ac- 
cessories ... 14 11 0 1198 0 +1 
ent : 1. To proportion of salaries of su 
al | sist December, | Sane intendents and officers: 520 0 0 
1889. 1890. December, 1890. - and to lines- 
our men, tters, eee eee oe 015 4 
3. irs, intenan ewals, 
=: To Expenditure to 31st classes, including materials and 
December, 1889 505,258 7 8 | layi also weri 
the LOG ying same, also wayleaves ... 206 7 1 
sen Less depreciation ... 303 12 6 4. To repairs, maintenance, and re- each 
not 504.064 15 2 meters, 
ave ’ switches, s, and other appa- 
a Buildings, freehold land, on 1° 2,221 16 6 
and general Construc- | 
g tion account at Dept- | | C.—To Proportions of Rent, Rates, and Taxes. - 
to ‘Plant and’ Machinery 102,728 7 4) 15,750 9 911847817 1 Fo payable... eee 1424 4 6 
. ’ tax eee eee ead. 552 14 
tford … … ...| 68,342 18 8| 33,464 6 8|101,807 5 4 : 1,976 18 8 
Pa Mains, including cost of | | art 
des laying the mains from | D.—To Proportion of Management Expenses. 
nt Deptford … ... ...| 24,137 7 9| 71,87273 6 96,009 11 3 1. To Directors’ remuneration...  .,. 1,000 0 0 
se Purchase of the business 2.  ,, Salaries of secretary, ineers, 
of Sir Coutts Lindsay accountant, clerks, and mes- 
uding ma- 3. ,, Stationery and 
chinery rosvenor 4. ,, General establishment charges... 52713 1 
ihe station, pus ex- 5. ,, Auditors 52 10 0 
i 860 3 6 250,397 4 0 | 3,878 8 6 
5 the laying from Grosvenor E.—To Proportion of Law and Parliamentary Charges. 
station... ... ...| 20,170 19 7| 5,338 5 25,509 4 10 1. To Law expenses... 5 3 
ai Transformers | 26,632 18 5| 9,258 7 7 35,891 6 0 2. Compensation claims ... ... 6616 9 
dde Meters ... … | 1,682 11 8| 9,166 16 7| 4,869 8 3 . — 651 18 11 
“beet . 2,289 14 1 2,297 10 8 4,527 4 9 Stores at 31st December, 1889... ... 0 9 
her in Tools provisional order 0 401 4 0 4,781 13 
king, Distributing + - 218 18 14 £28,704 911 
_ to offices 1. By Sale of ter, at 7 BTV... 16980 6 1i 
and stores y Sale of current, per meter, at 73d. per B.T.U.... , 1 
to  Slst : “ under contracts 9,701 19 2 
, en meters, converters, and other appa- 
ted at 1890... £3,431 ” ratus ve © 
system — 6 S Running stores on hand, 31st December, 1890 427 2 3 
262 12 6 
exper » Balance... 19 14 3 
LC CR 3,168 15 6 48 6 9 3,217 2 3 . 
620 13 £28,704 9 11 
precia- No. V.—NEeT REVENUE sous Dr the year ending 31st December, 
tion … 41 0 0 : 
De. & 
Sata, 17 1 3 92 5 9 871 6 8 1. To Depreciation on alterations to offices and stores... 26212 6 
504,954 15 2/143,501 5 10/648,476 1 0 .3. Reserve fund, being provision for bad and 
doubtful debts, and other items ons .… 1,103 12 10 
Balance... | 59,566 19 0 4.  ,, Fire account—Grosvenor ... ine da .. 1,183 16 2 
5. ,, Revenue account—balance... wh 19 14 3 
total | 2,610 15 9 
mount , Balance carried forward … 613 7 7 
By shares, 111,000 of £5 “666000 0 | | 
’ 0 0 0 , 
| ” gg ference shares, 50,000 of £5 
000,00! eee ode ... £100,000 0 0 Cr. £ 8. d. 
rounts received in anticipation = … 2,508 11 0 
£3,424 3 4 
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x £708,043 0 0 


THE THLEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW 
No. VI—Raszrve Foxp Accoust. 
Dr. £ a. à. 
1. To Allowances made during 1890 | 
2. ,, Balance dés ‘its . 1,000 0 0 
£1,775 3 4 
Cr. | £ s. d. 
1. By amount provided, at 31st December, 1889, to | 
meet further allowances off accounts, &c. © ... 67110 6 
2. ,, Amount transferred frcm net revenue account 
to meet further allowances on 31st December, 
1890 . 1,103 12 10 
£1,775 3 4 
» Balance ... £1,000 0 0 


No. VII.—GEnErat. BALANCE SHEET, on December, 1890. 


Dr. 6 
To Capital Account—Amount received as per Account 
» Sundry tradesmen and others, due on construction 
of plant and machinery, fuel, stores, &c., to 31st 
December, 1890 … … 29,401 7 10 
» Sundry creditors on open accounts... ae LI 3 
Reserve fund account... —_... ose 
» Net revenue account—Balance at credit thereof ... 813 7 7 
£740,422 7 7 
Cr. 
By Capital account—Amount expended for works as 
r Account No. III. ... ... 648,476 1 
» Cash at bankers— 
Messrs. Coutts & Co. ‘ies ...£1,361 11 8 
Messrs. Glyn, Mills, Currie & Co. 416 13 11 
London and County Bank (Dept- 
ford). : … … 199 4 
1,907 8 11 
» Cash in hand ... i 34 4 7 
» Sundry debtors on account of contracts ... … 40,158 7 9 
» Cost of redeeming debentures ... 30,000 0 
» Preliminary expenses... .. 10,311 3 10 
» Sundry debtors for current ... rome 
» Running stores on hand at 31st December, 1890... 427 2 3 
£740,422 7 7 


R. STEWART BAIN, Accountant. 


J. S. Forses, Chairman. 
CHARLES B. WALLER, Manager and Secretary. 


We have examined these accounts with the books and vouchers, 
and certify the same to be correctly drawn up and in accordance 


therewith. 
C. F. Kemp, Forp & Co., 
Chartered Accountants, Auditors. 


The Direct Spanish Telegraph Company, Limited, 


THE report and accounts of the directors for the half-year ended 31st 
December, 1890, to be presented at the general meeting of share- 
holders, to be held on Tuesday, 17th March, 1891, states that the 
accounts for the half-year ended 31st December, 1890, show, after 
providing for debenture interest, a balance to the credit of profit 
and loss of £6,597 19s. 10d. The traffic receipts show an increase of 
£1,612 6s. 7d. as compared with the corresponding half-year of 1889. 
The working expenses are £221 3s. 4d. in excess of those for the cor- 
responding period of last year. 

The.company’s cables and the land-lines in connection with them 
have continued in good working order throughout: the half-year. 

The London-Bilbao section of the company’s system has been 
duplexed with excellent results, and is now able to carry a largely in- 
creased traffic. The cost of establishing the duplex (£886 15s. 1d.) 
has been paid out of the revenue for the half-year. 

Of the nce of profit and loss, £2,500 have been put to reserve 
fund (which now amounts to £23,051 14s. 8d.), leaving a balance of 
£4,097 19s. 10d. Out of this amount the directors recommend the 
‘payment of the dividend at the rate of 10 per cent. per annum on the 
preference shares, and a dividend at the rate of 6 per cent. per 
annum, together with a bonus of 1 per cent. (both free of income 
tax) on the ordinary shares, thus making with the ‘previous half-year’s 
dividend a total distribution of 7 per cent. for the year on the 
ordinary shares. This will admit of a sum of £566 10s. 8d. being 
carried to the “ Contingenèies Account.” 

The dividend warrants will be issued on the 1st of April, 1891. 

Sir James Anderson and Mr. Etlinger are the directors retiring b 
rotation, and offer themselves for re-election. The auditor, Mr. H. rf 
Duke, retires and offers himself for re-election. 


Norice is 


po Pp 
sale of this company’s property to the National Telephone 


The South of England Telephone Company, Limited, 


ven that an extraordinary general meeting of the 

of Englan ee ga Company, Limited, will be held at Ww 

House, Old B Street, London, E.C., on Monday, the 16th day 

March, 1891, at 2 o’clock in the afternoon, when the subjoined . 

lutions will ees gneve In the event of such resolutions being 
ill be submit tor 


passed, they ted to a subsequent eral 
confirmation as special resolutions, under the Compaaiin Act, 1962, 


viz. :— 
1. That the agreement submitted to this meeti 


meeting, and to 
be made between this company and the National Telephone 
‘Limited, for the amalgamation of the two companies, by a af 


the business and property of this com with certain exceptions 
to the National Telephone Company, FAT be, and the same d 
hereby, approved. | 
2. That with the view of giving effect to the a 
agreement, and in order to enable the debenture stock and shares to 
be allotted thereunder, as part of the purchase consideration, to be 
distributed among the members of this company, this com y be 
wound up voluntarily under the Companies Acts, and that Mr. 
Abercrombie Welton be, and he is hereby, appointed liquidator for 
the purpose of winding up its affairs and distributing its property, 
3. That pursuant to the 161st section of the Companies Act, 1862 
the liquidator be, and he is hereby, authorised to carry the said agree. 
ment into effect, and to receive the debenture stock and shares 
to be allotted, and the cash payable thereunder, and to distribute the 
same among the members of this company. pt 


| 50, Old Broad Street, London, E.C., 6th March, 1991, 

The following notice was sent to the shareholders :— 

I beg to call your attention to the enclosed notice convening an 
extraordinary general meeting of the company, to be held on the 16th 
inst., for the purpose of considering an important proposal for the 
Limited, and to. pass the necessary resolutions, if approved, relating 
thereto. 

Shareholders who have attended the general meetings of this com- 
pany for the past few years will not be unprepared for this announce- 
ment. 

The terms of the proposed sale are as follows :— 

The National Telephone Company to take over the business of this 
company as from November Ist, 1890, together with all assets and 
liabilities. The profits of the business for the six months prior tothe 
above date to be at the disposal of the shareholders of this company. 

The purchase consideration payable by the National Company con. 
sists of :— 

1. 12,000 fully paid ordinary shares of the National Company, 
carrying the dividend accruing on 30th April next. 


2. 44 per cent. debenture stock of the National Company for 


£70,000. 


3. Interest at 6 per cent. per annum on the paid-up amount of the | 


reference shares from 1st November, 1890, until such date as the 
no stock is issued. | 

4, The amounts paid in ddvance of calls on the preference shares, 
with interest, from 1st November last, at 5 per cent. per annum, until 
date of repayment. | 

The debenture stock is equal to the amount called up (£3 10s.) on 
the 20,000 preference shares, while the 12,000 ordinary shares of the 
National Company would on a pro rata distribution give one share of 
£5 for 25 ordinary shares of this company of £1 each. _ 

The immediate advantage of this arrangement is obvious. The 
dividend on one £5 ordinary share in the National Telephone Com- 
pany last year was 6s., as against 2s. 6d. on 25 £1 shares in this 
company. 

The board have the greatest confidence in recommending this pr 


posal for your acceptance. ) 
Frep. L. RoBinson, Secrelary. 


The board hope you will be able to personally attend the meeting, 
but if not that you will sign and return the enclosed proxy, in favour 
of the two directors who were appointed by the board to the 
the sale, which should be at this office not later than 2 p.m. om 
14th inst. 


Oriental Telephone Company.—The directors of Mes 
company have resolved, subject to final audit of the accounts, wn 
recommend to the shareholders a dividesd 
per annum for the past year on the en paid-u | 
company, which dividend, being payable only to the ordinary share- 
holders, is equal to 34 per cent. on their shares. 


Brazilian Submarine Telegraph Company, 

—The directors have declared an interim dividend of wy shar, 
or at the rate of 6 per cent. per annum, free of income ™, 
quarter ended December 31st, 1890. 


TRAFFIC RECEIPTS. 


for the 

The Brazilian Submarine Telegraph Company, Limited. The recelpts 

week ending March 6th, 1891, amounted to £ for the 
The City and South London Railway Company. The traffic receipts 

week ended March 7th, amounted to £731. Sms: 1901, ram 
The Great Northern Telegraph Company. Rece buary, month 

lst January to 28th February, 1891, £41,600; corresponding 

£39,400 ; corresponding month 1889, £42,000. | forthe 
The Western and Brazilian Telegraph Company, Limited. eo: of the mg 

week ending March 6th, 1891, after deducting 17 per y, were 

receipts payable to the London Platino-Brazilian Company, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present Stock or Closing Closing . Business done 
Name. on. Quotatiion. | during week 
— Share. | (Maroh 5) (Mar. 19) March 19, 
——— Highest. | Lowest 
000/| African Direct Telegraph, Limited 100 99 —102 99 —102 
1,381,380/ Stock 47—48 | 474— 48} 48 473 
9,809,310/ 6 2 Stock 84 — 85 854 858 
9.909.3107} Do. do. Stock | 12 | 11 — 114 
130,000 | Brazilian Submarine ne hot h, Limited 10 1 12} 11ÿ— 12} 12 113 
84,5007 Do. do. 5 p.c. 100 100 —103 100 —103 
76,000! Do. do. 5 p.c., ond Series, repayable i in J une, 1906 .. 100 103 —107 103 —107 i 
63,416 | Brush Electric Engineering , Nos. 1 to 63,416 3  2a— +28 lj— 24 one an 
63,416 Do. do. - Non cum. ds — oe Nos. 1 to 63,416 2 1i— 2xd st 2 di 
60,000 | City and South London Railway, Nos. 1 to 50,000 10 6 — 64 64 58 
$7,216,000 | Commercial Cable, Capital Stock $100 108 —110 108 —110 110 108? 
224,850 | Consolidated Telephone Construction and Maintenance, Limited .. 14/- “és 
20,000 & Co., Ltd, 7 p.c. Preference 1 to 20,000 — 
16,000 elegraph, Limited 10 1 11 104— 11 11} 10 
6,000 Do. do. 10p. c. ‘Preference 10 16}— 174 174 1775 168 
12,931 | Direct Spanish Telegraph, Limited, ... “(£4 only paid) 5 rs : a: À 
6,000 Do. do.  10p. c. Preference 5 94— 1 94— 104 
60,710 | Direct United States Cable, Limited, 1877 … 20 104— 108 104— 103 108 | 10% 
400,000 Eastern Telegraph, Limited, Nos. 1 1 to 400,000 10 14 — # 14 _ 2 14} 14 
0,000 crence DE 15 — 1 5}— 15 1 
p. c. (1879 issue), 6), repay. August, 1899 100 107 ts 
1,200, p. c. Mortgage De aus Stock 107 — nes 
250,000 ‘tras Chin Teles h, Leg 10 14$— 15} 14ÿ— 15} 15 143 
p. c. (Aus. Gov. Sub.), 1 
91,800 | { 3076 100 | 103-106 | 105 —106 | 104 
325,200/| Do. do. Bearer Nos. 1050—3,975 and 4,327—6, 400... 100 103 —106 103 —106 a 
320,000/| Do. 4 Stock Tad. Stock 105 —108 105 —108 1064 105 
Eastern an u can Telegra ‘5 p.c. Mort. Deb. 1900 
145,900! { redeem. ann. Nos. 1 to 2,343 100 108 —108 108 
198,200/ Do. do. do. to bearer, Nos. 2,344 to 5, 500 103 —106 103 —106 . see 
201,6007 Do. do. 4p.c. Mort. Debs. Nos. ‘1 to 2016, red. 1909 100 99 —101 99 —101 . = 
000 | Electric Construction, Limited, Nos. 101 to 45,100 . dd Se 10 5 — 6 5 — 6 . ae 
19,900 |*Electricity Supply Co. of Spain, Nos. 101 to 20 000 .. 5 44— 5 44— 5 ee ove 
66,750 | Elmore’s French Patent Copper Depositing Co., Ltd, Nos. 1 to 66,750 2 1— 2 12— 3 a sds 
70,000 | Elmore’s Patent Copper iting, Limited., Nos. 1 to 70,000... 2 22— 3 ai— 34 32% |: 28 
67,385 | Elmore’s Wire Mfg., Ltd., Nos. 1 to 67,385, issued at 1 p.m., all pd. 2 1j— 1 1j— 14 ‘ve 
20,000 | Fowler-Waring Cables, Nos. 301 to 20 300 … (£4 only _— 5 24— 34 24— 34 om 
180,227 | Globe Telegraph and Trust, Limited . is ‘i 10 9 — 94— 98 9 94 
180,042 Do. do. 6 p. c. Preference 10 15 — 154 15 — 15} 15 1 
000 | Great Northern Tel. Company of Ag 10 17 — 17 16$— 174 178 17 
220,000/ Do. do. c. Debs. (issue of 1883) 100 103 —106 xd! 103 —106 1054 | 1 
9,384/| Greenwood and Batley, Ltd., à Nos. 4667 to 14,000 10 104— 114 114 
= We te to 8,000 10 184 — 12 181 — 19 
, u u ercha and Te ph Works, Limi sé 10 — 19kxd|,. 1 1 1 
do. 44 c. ‘Dek, 1 100 104 —106 —106 
o-European 25 — 39 soe 
11,334 | International Okonite, Ordi Nos. 22,667 to 34,000 .. 10 9 — + 
11,334 Do. do. Preference Nos. 5 ,667 to 17, 000 10 of — ; oats 
38,348 | London Platino-Brazilian Telegraph, L Limited 10 74 7% 
100,000/ Do. do. 6 p. c. Debentures .. 100 105—108 xd| 105 —108 ‘an 
43,900 |*Metropolitan Electric Su pply, Ltd., , Mes. 6,101 to 50,000 (£9 paid) 10 94 8— 9 soe 
438,984 | National Telephone, Limited, Nos 438,984 5 48— 4% 4i— “ 443 
15,000 Do, p. c. isi Preference... 10 12%— 13} 108 
15,000 Do. À c. Cum. 2nd Preference (£8 only paid 1 103— 10 10}— 1 “a 
Ltd., Nos. 80,001 to 300,000 (11s. only paid) 1 | ose 
uter’s Limi 8 83— 9 | 8 
209,750 of England Telephone, ‘Limited, Ordinary Nos. 1 to 2 ,000, 1 
c. Cum. 08 2g— 
3,381 | Submarine Cables Trust (234 paid) Cart. 115 115 ‘ 
78,949 | Swan United Electric Light, Limited .. (£34 only paid) 5 5 
sae Telegraph cease * and Maintenance, Limited . 12 46 — 48 — 46 oe 46} 
’ Do. do. 5 p. c. Bonds, red. 1894 100 102 —105 102 —105 ope 
58,000 | United River Plate Telephone, Limited 5 3— 4 3— 4 ‘ 
Cc. os. 1 to 1,000 100 ae vee 
West African Telegraph, Limited, Nos. 7,501 to 23,109 10 8 — 9 8—9 
19007 Do do. 5 33 c. Debentures os 100 97 —100 xd| 97 —100 
Bad West t Coast of America Telegraph, Limited dé 10 2— 4 2— 4 a 
‘ do. 8 e. Debs., re ble 1902 re 100 94 — 99 94 — 99 
4 p- paya 
wan Western and Brasilien Telegraph, Limited 15 12 — 124 12 — 124 12 
27 873 p. c. Cum. Preferred 4 
200 000! Do do. Deter’ ... 7 5t— 53— 
250,000 . 0. 6p.¢. Debentures A, 1910 .. 100 103 —106 103 —106 1 
88.321 Mort. vee ‘Gr “B” of 80, red. Feb., 1910 100 103 —106 103 —106 105 | 1 
West t India and h, Limited … 10 24— 3 2 
Western Union of U.S. 120 sa fu 
42859 | *Weer do. 6 p. c. Sterling 100 100—104 x d| 100 —104 ce wi 
| estminster Electric Supply Been my Ord., Nos 101 to 42,953 3 3 — 42 3i— 4 34 ‘ 


* Subject to Founders’ Shares. 


—Elmore’s Austrian Co 


Light £5, 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


way Company, Limited, £10 paid), 74—7#. à Electric Lighting 

ng, Os. Elmore’s iorities, 3%—4 ouse 
), 44—53.—London Electric 4 ‘Ordinary (£5 
paid a 2s Gd.—58.—St. James's and Pall Mall Electric 


cong Shares of £50, £25 

House Company 

id), 13—24.—Manchester Edison LÀ Swan Com mpany, 
10s. 


—6§.—Woodhouse & Rawson Ordinary of £5 (£ 
—Preference, fully paid 4—4§.—Debentures 90—95.—Woods Electric Car, £10 paid, 3—1}. 


Bank Rare or Discount.—3 per cent. (29th January, 1891). 
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PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


“TRANSFORMER DISTRIBUTION” By J. Member. 
(Concluded from page 304.) 
CONDENSERS. 


Condensers frequently figure in electric light literature, but they 
are only put forward as possible means for transforming currents. 
Direct currents and interruptors are generally discussed. Condensers 


may, however, have another very large opening in connection with 


pe 
alternate current distribution. Take, for instance, the case 
of arc lamps... It is customary, whenever possible, to run arc lamps 
in long series with high pressures, generally with direct currents. 


many cases such an arrangement is very convenient; but wherever _ 


there are incandescent lamps to be fed at the same places as the arcs, 
it is, of course, was to run two sets of engines, dynamos, and 
leads. With direct currents this is sometimes necessary, for arc 
lamps in parallel do not burn well on 100-volt circuits, and must be 
two at a time; and at 50 volts resistance is needed in series, 
which is wasteful. With alternate currents nothing is easier than to 
run lamps with choking coils. If the supply is high pressure, each 
lamp can have its own transformer, and the transformer can 
wound for nearly constant secondary current. Prof. E. Thomson has 
brought out several forms of constant current transformer, and so has 
Mr. Tesla. The “ Hedgehog” form, however, lends itself especially 
well: all that is necessary is winding the coils one at each end in- 
stead of one over the other. Whether the mains are high or low 
pressure, choking coils or constant current transformers will give rise 
to large currents at the station, which will lower the output of the 
machines. | 
For instance, suppose 
circuit by means of transformers with 2,000 volts primary pressure ; 
and suppose there are 200 arc lamps, each taking 33 volts and 10 
me qu arranged on the 100-volt circuit, with a choking coil in series 
witheach. Suppose, for simplicity, that there are no incandescent 
lamps in use. . The arc lamps then take 2,000 ampères and 100 volts; 
but this does not amount to more than 66,000 watts, as the current is 
not in step with the electronetive force. The dynamos thus have to 
supply 2,000 volts and 100 ampères ; whereas the same power, if the 
current did not lag, would be supplied by 2,000 volts and 33 ampères. 
This gives rise to several troubles. Suppose each machine has an 
armature wound to give 2,000 volts and 33 ampères, or 66,000 watts, 
it takes three instead of one to work the lamps. In addition to this, 
the lagging of the current weakens the field of the dynamos, so that 
they need more excitation to give 2,000 volts than they would need 
even on full load on a non-inductive resistance. Moreover, running 
three engines and dynamos at a third load instead of one at full load 
is not economical. A condenser takes a current which leads rela- 
tively to the pressure, so that it counteracts the effect of the lagging 
current. The 100 am may be regarded as compounded of 33 
ampères in step with{the pressure, and 95 ampéres lagging a quarter 
of a period. A condenser of about 85 microfarads will supply the 
95-ampére component, while one dynamo supplies the 33 ampéres 
really needed by the lamps. This reasoning holds good without the 
curve of sines assumption. : 

The use of condensers to overcome troubles arising from exciting or 
magnetising currents of closed or open circuit transformers hes 
already been mentioned. 7 

They may also be used to increase the output of dynamos. As 
already explained, even if a dynamo is worked on resistance, the 
cross induction causes the current to lag, and the back induction 
weakens the field. If a condenser is put in shunt to the terminals of 
the machine, its current strengthens the field again and increases the 
terminal pressure, and therefore the output. If the condenser is 
large enough, and if the armature actions are great enough, it might 
be possible to make a machine excite itself without any field winding 
at all. This action of a condenser on a dynamo may be equally easily 
explained on the self-induction theory. The difference between the 
two theories may be shown here, however. According to the self- 
induction theory, if the condenser is large enough to produce re- 
sonance—that is to say, when (2 x n)? LK = 1—the output increases 
till the current is as great as if the no-load pressure of the machine 

were short-circuited on the armature resistance. According to the 
armature reaction theory, the machine increases its field till the field 
magnets become more saturated. In fact, the machine is like a direct 
current. shunt wound dynamo which has a low resistance shunt. Ido 
not wish to go into this matter further here, for it might lead to a 
discussion of a rise in the Deptford mains—a subject which will be 
treated, I am informed, in a forthcoming paper, and will certainly 
receive full justice at the hands of the authors. 

The commercial ure of high pressure condensers is 
not so easy as might be sup Knowing the difficulties there 
are in insulating leads and mains—in which thick insulation is per- 
missible, and, in fact, advisable—it may be realised that to insulate 
many hundreds of square feet of metallic surface with the thinnest 
po material is anything but an easy problem. In addition 

o being a good insulator, the dielectric must free from “ absorp- 
tion.” Some account of my work on condensers has lately been 
aaa Mr. W. F. Bourne, who has carried out all the experiments, 
of 


a station supplies a 100-volt secondary 


tried almost every conceivable kind of dielectric, and finds a kind 
paper called “ butter-skin,” soaked in paraffin oil, the best material. 

It is curious that this particular kind of paper is specially made so as 
to be grease-proof, Some kinds of bank post paper worked nearly as 
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‘nece for successful 


well, but it is too = pren for commercial use. It seems 

— must be relied upon for insulation, not the paraffin. Th if » 
ensers are simple cast iron boxes containing numbers of sheet of 

paper and tinfoil. Lids are fitted on and made tight. mn. 


Town LIGHTING. 


Alternate arc lamps have already been discussed to some extent 
In some places, especially in small towns, it is usual to have special 
circuits for the town lighting, which are shut off during the day. It 
is needless to point out that if the low-pressure network is used, eon. 
densers at the station allow arc eg: to be run with choking coils, 
and incandescent lamps can be run direct, and it is no more neces. 
sary to run special mains for the street lighting than it is needfulto 

ut down two sets of gas pipes in a town. Sometimes, however 
2 ent mains are used. Each arc lamp can then have its own 
constant-current transformer. If incandescent lamps are used, the 
Eee generally adopted is using a transformer for every 10 or % 
mps. If the wires are underground, this involves great é 


and, if overhead, it means both expense and unsightliness. A small 


“Hedgehog” transformer has been designed to meet this parti 
want. It is so small that it can be worked into the design of the 
lamp-holder or shade, and one can be used for each lamp. 

In America alternating arc lamps are run in series, with a series 
transformer for each. This arrangement is quite unn for 
places where there is incandescent lighting too. It has the ad 
of allowing series arcs without bringing high pressures into the lamps, 
It has no other advantage over direct series lighting. The dynamo 
used by the Westinghouse Company is made to give nearly constant 
current. This isa barbarous arrangement. It is a reversion to the 
old alternating machines of 10 years ago, which gave approximately 


constant current. All that is needed is great armature reaction, and : 


hence a large machine for the output. The economical way of getti 
constant current is to use a good dynamo, and to take the governor 
the engine, or to use it as a safeguard against racing only. If the 
Westinghouse machine has only quarter load on, it still goes at full 
speed, using nearly full steam, and wearing everything out. With a 


‘constant pressure dynamo it would run at quarter speed, each 


cylinderful of steam being used economically and being expanded 
properly. To put a constant speed governor on the engine, and then 
to design a special dynamo to get over the difficulties you have intro- 
duced, is a very common proceeding with direct current ares also. 
Alternating constant currents have, however, one advantage over 
direct that I think is not realised. Synchronising motors. will run 
perfectly on series constant current circuits; and as they run at con- 
stant speed, there is no racing or trouble about governing, as in the 
case of direct currents. Of course, constant speed of engine is here 
necessary to give constant frequency. Many people seem to have 
gathered from Dr. Hopkinson’s paper that series alternating motors 
will not run; but this is a false inference. 


FEBRUARY 26TH, 1891. 


Discussion ON Mr. SWINBURNE’S PAPER, ‘ TRANSFORMER 
DISTRIBUTION. | 


(Authorised Abstract.) 


BEFORE the commencement of the discussion, Mr. SWINBURNE showed 
three of his “ Hedgehog ” transformers, having outputs of 2,000, 3,000 
and 120 watts respectively. The primary of the first was wound for 
a pressure of 1,000 volts at a frequency of 130, that of the second for 
2,400 volts at 70 periods. The third was intended for street lighting. 
He said he anticipated alively discussion on the subject of open ®. 
closed circuit transformers, and in order that a better comparison 
might be made, he hoped speakers would give all details of the 
atterns to which they referred. As a word of warning to those who 
intended to criticise the “ Hedgehog,” he remarked that, like the 
Scotch thistle, its motto was Nemo me impune lacessit. 

Mr. Esson said the paper would be regarded as a most important 
one, for it serves to rectify certain errors which have recently crept 
into the consideration of alternating current machines. The 
sion on Mr. Mordey’s paper left things in a very unsatisfactory 
for no figures were given by which the offered explanation of the & 
piments could be confirmed or confuted, and at the close af the 

iscussion the author himself admitted that some self-induction was 
el working. The question of how much 
was needed was not at all clearly understood, for Mr. Swinburne said 
that coreless armatures had not sufficient, and Mr. Mordey nai 
that because his armature had no iron core, it had practically no se 
induction. Now it is known that both were wrong, and that ams 
tures without iron may have self-inductions quite comparable wi 
those cored armatures. He then pointed out that the ange 
of armatures into those having iron cores, and those without, 
to misconception, and showed that the chief differences between, oa 
a Siemens or Ferranti alternator, and those of the Lowrie- à dnd, 
Westinghouse form are, 1st, in the position of the air gap, 42 
that in the cored armatures part of the iron forming the m 
circuit moves, or is utilised to lay the generating coils on. Dee 
1 and 2 were shown to illustrate these differences. 
Swinburne’s armature reaction theory, he said Dr. } remarked 
cluded armature reactions in his term “ self-induction,” and} ‘ted 
that it would be difficult to deal with self-induction, as exhibited 4 
alternators, without including these reactions. Dr. Hopkinson Mr. 
also stated what should be the value of this self-inducie ths 
Swinburne, however, objects to the treatment on the grount mag: 
harmonic law does not hold, yet he gives no hint as to how te of 
nitude of the reaction effect is to be estimated, nor any indication 
a law that does hold. With the author’s objections to compli 
high pressure networks he heartily agreed, having hi three 
similar observations in the discussion on Mr. Crompton 8 d 
years ago. He also believed it better to use 1, volts 
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led. to see any advan in feeding parallel machines in 1889, viz., finding the steady temperature to which the transformer 
ee te and then fsvlatins the supply circuits by feeding s raised when working at a known output, and then determining the 
yt through transformers. On the subject of transformers, he re- loss by supplying, with direct currents, sufficient power to maintain 
Led that the true efficiency was the ratio of the useful energy this temperature, led to similar results. Recent tests of a 6 kilowatt 
_ lied by the secondary during lighting hours, to that put into the transformer of his own design by the latter method gave the loss on 
open circuit as 110 watts and at full load 205 watts, of which 176 are 
accounted for ‘by c? n@n the copper. This leaves only 29 watts for 


‘purne’s figures for the efficiency of the closed circuit type, he found the iron losses at full load, whereas at no load they amounted to 110. — 


- this efficiency rather understated. Taking a 50-lighter tested by Prof. 


Fia. 1 ‘Fig. 2. 


Ayrton some three years ago, its efficiency at half load was 90 per 
cent., whilst the loss with open secondary was 53 watts. Now sup- 
posing this to work at half load for only four hours out of the 24, its 
all-day efficiency comes out 69 per cent., whereas Mr. Swinburne 
makes out the efficiency of a modern closed circuit transformer to be 
only 51 per cent. He thought all would agree that it is of great im- 
rtance to make the “all-day efficiency” as high as possible, but 
oubted whether Mr. Swinburne takes the best way of doing this. 
For if the “ Hedgehog” transformer be cut in two and made into a 
closed circuit one resembling fig. 3. the watts spent in hysteresis 


(>) 


Fia. 3. 


would not increase by more than 66 per cent., and if the loss in the 
Hedgehog ” is only 13:5 per cent., the 66 per cent. increase would 
give 22:5 for the loss in the closed circuit transformer, instead of 120 
as given in the paper. Making this correction, the “ all-day effi- 
ciency ” of the closed circuit converter comes up to 80 per cent., and 
by re-designing it this could be further increased. It therefore 
ap that there is little to choose between them. 
conclusion, he pointed out that in 1885 Messrs. Gaulard & Gibbs, 
at his suggestion, closed the magnetic circuits of their transformers, 


thus making them resemble fig.3. Messrs. Ganz & Co. experimented - 


on à similar form in 1884, and after trying several types have again 
returned to it, thus showing that no made in 
the shape he suggested some six years ago. 
2 Morpey said he did not propose to touch upon the first part of 
paper, as he thought he could best utilise the time at his dis- 
à y confining himself to one definite subject. On alternators he 
us at present wish to add anything to the practical contribution 
Le 7 years ago he had given to the study of the subject. On 
y of the minor points of distribution he agreed with Mr. Swin- 
€8 conclusions, but, from its present interest, he thought the 
the of transformers was the most important subject dealt with in 
to pet and to that he would confine himself. It was interesting 
; notice that the author had arrived at his present conclusions by a 
inthe ath, a8 was seen by a reference to the journal for ’88, where, 
since ssion of a paper by Prof. Forbes, Mr. Swinburne said : “I 
a fied p where Prof. Forbes said that some transformers would be 
poe a if the iron circuit were open. As I fell into the same 
<a. bs , | may point out that the waste of energy is / 1 d H,” and 
groan, fo (Mr. Mordey) would first sum up the author’s present 
that iron or preferring open circuit transformers. They were (1), 
ty wasteful, hysteresis loss heavy and continuous ; (2), that 
par vd pr ascertainable by calculation only, from c? 8 in the 
says is’ Bon y Ewing’s or Hopkinson’s curves for hysteresis (which 
(3) that th nstant for all loads) and by calculation for the eddies. 
understood fale noes in iron and action of transformers bei 
circuit » that only “ phenomenal iron” can improve cl 
vation; nastormers. (4) that tests of closed circuit transformers by 
nr done high efficiency are wrong, as such efficiencies 
current was e author’s calculations. (5) that magnetising 


| these losses ag Loven in the closed circuit type. On the question of 


' ordey said that careful tests were needed to decide 
do calculations. Many independent observations on 
meter m transformers by various met ods, such as the calori- 
meter” pers by Prof. Ayrton and others, the “split d o- 
to be very high, denied by Mr. Blakesley, &c., had shown the efficiency 

The method he had himself devised and alluded to 


On calculating the theoretical iron loss from. Ewing’s curves it came 


out 180 watts at the magnetisation employed. These results show ~ 


that as the loss in the copper increases, the iron losses diminish, and 
that conclusions based on the assumption that the iron losses are con- 
stant and can be calculated from Ewing's curves, are erroneous. On 
the basis of the above tests the efficiencies at various loads of the 
eg transformer were calculated to be as follows, the first and 
" being determined by experiment, the intermediate, filled in by 
culation. | ii 


Full 967 
4 92°1 ” hatin 
4 86°7 ” 11% 
nf 


At no load the total loss was 1:8 per cent. of the full output, and 
the apparent loss (viz.,c x v) 3‘1 per cent, the lag between B.M.F., 
current (determined simply from the ratio of the true to.the apparent 
waste) therefore being 53° and 54°. | | Fa 
On the important subject of “all day efficiency,” which Mr, Swin- 
burne finds to be very low in closed circuit econ bad Mr. Mordey 
gave the following numbers as relating to the transformer aboye 
mentioned, which was one of the Brush Company’s ordinary type :-— 


Full | All-day efficiency. 
86 
4 82°7 
} 68°6 
4 52°6 


} 
He remarked that the small difference between the steady er on 
ture of transformers working at no load and at full load was noticed 
by him in 1889. For instance, in one case this rise of temperature 
was 43° F. at no load, whilst at full load it was 48° F. only. For 
this observation no one could infer that either the transformer |was 
very inefficient, or that the loss in the copper was very small, or that 
some other explanation was needed. Now he knew that neither of 
the first two suppositions was correct, hence the necessity for some 
other explanation. Just before the meeting Professor Ayrton had 
shown him some tests of one of his transformers, made by Blakesley’s 
method. These tests conducted by Professor Ayrton conirm his own, 
and as an instance of this gave the following numbers, whici he said 
were taken from several pages of concordant figures :— 


Watts. Efficiency. 


210 2,363 3 94°5 
| 907 69 90°4 
160 | 2,638 21 93 
” 2,425 18 93°8 
” 69 90 * 


These tests, together with many others, made by disinterested 
observers, all point to the conclusion, to which he been led, Viz., 
that the losses in the iron decrease with the load. He submitted 


that these results, if correet, upset every one of the authors bases. 


But even if Mr. Swinburne’s contentions were true, the low “ plant 
efficiency” obtained would seriously interfere to prevent the practical 
use of transformers constructed in accordance with his views. The 
author confesses to three-tenths of the plant being requited to supply 
the magnetising current, but says that closed citcuit transformers 
require two-thirds as much, which is by no means the case. The tise 
of condensers would reduce this great disadvan of open circuit 
transformers, but it must be remembered that condensers would also 
reduce the small disadvantage of closed circuit transformers. If 
satisfactory condensers could be obtained (and he congratulated the 
author on the + he seemed to have made in that direction) he 
thought the outlook for closed magnetic circuits was better than ever. 
The best plan of all was to make apparatus so that it could be left bo 
work in its simplest form. side | | 
Mr. Crompton thought the results of his own tests on transformets 
would confirm Mr. Mordey’s observations, but they also enabled him 
to contradict some of the statements made by that gentleman. In 
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the first place the number of hours required for transformers to attain 
a steady temperature was much ter than Mr. Mordey would have 
us believe, for he (Mr. Compton} let kept them running for 30 hours, 
and still the temperature was not constant. He had also kept both a 
_ * Hedgehog ” and a closed circuit transformer of equal output on for 
20 hours, the final temperature of the former being 120° F., whilst 
that of the latter was 212° F, His rien with the “ Hedgehog ” 
‘type in the lighting of Chelmsford been satisfactory. Referring 
to “ all-day efficiency,” he said most Leg le speak of the efficiency of 
transformers being 90 per cent. at h oad, as if this was their nor- 
mal working condition. This load was far above the average, even 
during lighting hours. It might be approximately right for shops 
‘and other places where the probable load is readily ascertained, but 
for private houses it was much too high. Taking the case of a cus- 
tomer whose lighting bill, at 8d. per unit, amounts to £20 a year, he 
said such a house would require a 50 to 60-light transformer, and the 
average consumption throughout the year would be 70 watts. The 
transformer would thus be working, on an average, at th its full 
load. It was curious to notice that in the transformer mentioned by 
Mr. Mordey (see Table IIL.), the iron losses at light loads were about 
69 watts, and thus the yearly efficiency would become very near 
indeed to 50 per cent., the number he gave three years ago. He 
would have been glad if Mr. Mordey had given the statistics of some 
of the transformer stations with which he was connected, in the 
shape of the ratio of energy paid for, to energy sent out from the 
station. This, he said, was the important point, and at present it 
appeared that transformer plants were using about 24 times as much 
coal, per unit sold, as direct systems. All this extra coal, he sub- 
mitted, was spent in heating the transformers. Banking transformers 
and distributing at low pressure would diminish this loss, but after 
all, what did this come to? Simply that you put down a high pres- 
sure line with its expensive insulation and a transformer at the end 
of it, whereas with continuous currents a rather heavy feeder with 
cheap insulation was all that was required. Transformers, he said, 
were not so easy to manage as was imagined, and were, in this respect, 
much better than’secondary batteries. On the question of “storage” 
he could not agree with Mr. Swinburne’s opinions, for in stations sub- 
ject to uncertain loads, the employment of accumulators to the extent 
of 20 or 30 per cent. of the total output enabled the working ex- 
penses to be reduced immensely. In his opinion, the reason why 
storage is not used in America was that the loads were fairly steady, 
and a satisfactory storage cell was not to be had there. 

Mr. ADDENBROOKE remarked that Mr. Swinburne was under a 
wrong impression when he stated-that probably no existing com 
intended changing their system of supply, for he (Mr. Addenbrooke) 

well remembered that when Mr. Ferranti took out his first patents 
for transformers, the subject of sub-stations and low pressure distri- 
bution was thoroughly appreciated by the inventor. At that time, 
however, it was impossible to found sub-stations, but it had always 
been the intention of Mr. Ferranti, as well as of the House-to-House 
Company, to adopt this system whenever they could. The cutting 
out or in of transformers at such stations could be effected either 
‘automatically or by hand on the lamp-lighter principle, and with 
either method a difference of 1 or 2 per cent. in the efficiency of the 
transformer would be a matter of little importance. 

Mr. EVERSHED regretted that the diagrams belonging to the paper 
were not issued with the proofs, for without them it was very difficult 
to follow the reasoning. He described as admirable the explanation of 


how alternating dynamos act as motors, and said the action was much : 


easier to understand on the armature reaction theory than by the 
older ideas about self-induction. Referring to the compound 
machines mentioned on slip 7, where the magnets are excited by a 
redressed alternating current, he enquired how the sparking could be 
got over. On slip 8, the author says cast iron magnets would not 
respond quickly to armature reactions, but he (Mr. Evershed) failed 
to see why this should be so, for the high specific resistance of the 
iron would prevent Foucault currents almost as well as laminated 
wrought iron. In conjunction with Mr. Vignoles, he had made many 
experiments on the loss by hysteresis in different samples of iron, 


and had never found a sample give more than 25 per cent. more . 


loss than Ewing’s specimen ; only one sample gave this value, and it 
was an ordinary bar taken out of a smith’s shop. In most cases, the 
losses are about 5 per cent. more than that found by Ewing. On the 
subject of efficiency of transformers, he said Mr. Swinburne had not 
taken a good design of closed circuit converter with which to compare 
his “ Hedgehog.” 

Mr. SWINBURNE here remarked that in his B.A. À = he had given 
the best proportions of copper and iron for the closed circuit form, 
but Le que paper he had taken an average of the various forms in the 
market. 

Mr. EVERSHED said that to be anything like a good design there 
should be much more copper in it, about 2,000 turns in the primary 
instead of the 400 given. This would reduce the iron loss to 
40 watts instead of 120, and the exciting current would 
be reduced to ‘08 instead of ‘3 ampére required by the open 
circuit type. Nevertheless, if good condensers could be ob- 
tained, the large exciting current would not be a serious defect. The 
subject of open versus closed circuit transformers had occupied his 
attention for some time, and-he found that if you cut the iron circuit 
of one of the latter form, its efficiency is increased. Such being in- 
variably the case, he said, why not “ go the whole hog or none,” and 
do away altogether with the iron core. Recently he had worked out 

the dimensions of a 10 H.P. transformer made on this plan; and 
found that at a frequency of 70 it would require two tons of copper. 
If, however, the frequency was raised to 210, the weight was onload 
to 200 lbs., and the saving resulting from the absence of a core 
amounts to 20 per cent. annum on the cost of the transformer. 
Difficulties might be experienced in making alternators for such high 
frequencies, but so far as coreless transformers were concerned, high 
frequency was decidedly advantageous. 


Physical Society, February 27th, 1891, 


Prof. W. E. Ayrron, F.R.S., President, in the chair. 


Prof. A. Gray, M.A., was elected a member of the Society, 
The following communications were read :—“ Proof 

ty of certain Formule, published for a Special 
Blakesley. Tests of a Transformer,” by Prof. W. E. 


F.R.S., and Mr. J. F, Taytor. . 


In 1888 Mr. Blakesley published a number of formule 
the measurement of power, &c., in alternating: current cirenits 
means of electro-dynamometers, one of which had its two eoils 
pendent, and placed in different circuits. These formule 
deduced on certain assumptions, the chief ones being that 
currents and magnetisations varied harmonically, and that 
netic stress in the iron was proportional to the ampére turns. 
present paper shows that the above assumptions are hot 
the truth of the resulting formule. To take the case of a 


and secondary circuits, and a direct reading “ split dynamomieter® 


D, 


D, = 
T 0 
and Dy = - 1 


Vil A? dt 


where A, and A, are the values 

of the primary and 

> currents at any instant, and 
the time of one complete alter. 

nation. 


If à be the total induction in the core, P and S the numberof 


turns of wire on the primary and secondary 


and 


V, the terminal pressures, » the resistance of the primary 


s the resistance of the whole secondary 


equations hold at any instant :— 


and 
circuit, then the following | 


Therefore V, = p Ap + are 


Multiplying both sides by A, we get A, Vp = p A, + 58 Ap As} and 
integrating from ¢ = 0 to ¢ = T, and taking the mean 


1 ak “dt 
[ae gl + 


or watts in primary = p D} + = s D,,, quite independent ofthelsms 


of variation of A and V. 
The power lost in heating the iron core was also shown to be 


S 


expressing the primary volts in terms of 
are shown to be true generally. 


0 
ff 


8 (3 D,, — D ). Other formula, such as that given by Mr. Blakesley, 
the dynamometer readings, 


On the subject of transformer magnetisations, the authors state 


that it is desirable not to speak mere 
of the self-induction, for they 


netising value of an ampére-turn varies. 
of the secondary by the equation L, = 
through the secondary, they show geometrically (assuming sy * 
variations) that if L, diminishes the efficiency increases, and 

same time, the phase angle, 0, between the ae and secondar) theo- 


currents, and the magnetic lag, ¢, decreases. 


have reason 


ly of the ampére-turns, but also 
4 to believe that the mag- 
Defining the self in 

N being the toll 


comparing this 


retical deduction with the results of experiment, they find a 
agreement, as will be seen from the following table :— 


Frequency. - Efficiency. L, | 0 ? 
1 96° t. 0017 113° 0° 4 
1241 1746 | . 


It 

Similar results were obtained in different sets of at “ di 

was also noticed that as the secondary current is 1m L,, #, and ¢ 
ciency rises to a maximum and then diminishes, whilst 1s,% 


diminish and then rise again ; the 
efficiency coinciding almost exactly 


values to L, 4, and ¢. 

The methods employed 
the paper, and the formule ; 
demonstrated. Amongst the facts deducible from the 


the following i— 


primary volts rise. 


current which gives the max 
with that which gives 


in making the tests are describes 
used in working out the reines 


V, D, ag the 
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| | ‘ 
9 With frequency constant and primary volts constant + 


D, - 
decreases and D, increases as the secondary current increases. 


3. With constant secondary current, L, decreases as the primary 


0 With small constant secondary currents the efficiency diminishes 
ency increases. 
currents the efficiency is approximately in- 


dent of the frequency. 
4 Shunting the secondary with a condenser increases the efficiency.— 


“ Further contributions to Dynamometry,” by T. H. BLakesLy, M.A. | 


The object of Mr. Blakesley’s paper was in the first place to show 
what sort of physical quantities could be advantageously evaluated 
by using electro-dynamometers of two coils of low resistance In 
circuits conveying electric currents. The meaning of a dynamometer 
reading was explained to be the mean value of the product of two 
currents, either steady or undergoing any periodic variations with 
sufficient rapidity. In mathematical language, such an instrument 


measured 1 ix C1 © dt, where c, and c, were the instantaneous 
T 
O 


values of the currents in the two coils, including of course the com- 
mon case where these currents are identical. Any physical — 
whose value was such a product c, ©, multiplied into something whic 
was independent of the time and which therefore on integration came 
outside the integrator, was well adapted to have its mean value given 
MH such instruments. Power was such a quantity, being mere 
t)? x resistance. The square of an E.M.F. was another suc 
quantity, but he did not wish to restrict the method to such evalua- 
tions. It follows that any quantity whose instantaneous values can 
be expressed by terms each quadratic in current, and whose other 
factor was independent of time, could have its mean value expressed 
in dynamometer readings. In addition, the particular place and 
mode of coupling of the dynamometers was indicated by the instan- 
taneous equation, as well as the factor to be applied to each reading. 
Thus the equations are made to indicate the practical arrangement to be 
adopled, and the use to be made of the observations in each case. Examples 
were given for the cases of transformers in series and parallel, and 
special applications of the method were suggested in the measurement 
of the power employed in such diverse apparatus as voltameters 
subject to direct or variable currents of any sort, welding machines, 
parallel generators, tuning-fork circuits, vacuum discharges and 
imperfect condensers. For parallel generators, the power of each 
could be separately estimated, and in the case of electric welders, the 
me ed employed in the welding circuit was shown to be measurable 
out introducing any resistance whatever into that circuit. 
Mr. J. SWINBURNE said the authors’ assumption that there is no 
back or forward E.M.F. in the primary and secondary circuits of 


transformers except that due to aI where 7 is the total induction in 


the core, was unwarrantable, for in all real transformers there was a 
“drop” due to waste field, and this made the split dynamometer 
method useless. It makes the full load efficiencies too high and this, 
he thought, accounted for the extraordinary results obtained by Prof. 
Ayrton and Mr. Taylor. If a dynamometer be used at all, it should, 
he said, be used as a wattmeter, the moving coil of one turn being 
— series with a non-inductive resistance and put as a shunt to 

primary. The power absorbed by the instrument itself should be 
then determined, and the power given out by the secondary measured 
by the same instrument, if the secondary be not non-inductivé. Any 
errors due to self-induction in a wattmeter are, he said, equally present 
when it is called a split dynamometer, and in addition to this, the 
wattmeter as a split dynamometer precludes the possibility of 


Taylor confirmed experiments he had made himself b i 
an entirely 
different method, for he found that the losses in the oa decreased 


same stead 
| i measure of the loss in the transformer under the working condi- 


ay gr for by the loss in the copper coils, leaving only 29 watts as 


losses at full load. Figures which he quoted from Prof. 
Ayrton and Mr. Taylor’s paper showed the same pa sus results. 


+. ote on Electrostatic. Wattmeters,” by Mr. J. SWINBURKNE, and 
Ayrton Interference with Alternating Currents,” by Prof, W. E. 


RS. and Dr. Sumpwur were postponed. 


NEW PATENTS-—1891. 


Pw em in underground conduits for conductors of 
February T. O. CarLenDes, and C. E. WEBBER. 
E. provement in conductors for electrical glow lamps.” 
Compas of the Edison and Swan United Light 
3366 February 23rd. 
Graxpny or improved rocess ectro ” 
GER. Dated February Brd. 


burners. H. 


arm. 9 


3,336. “Improvements relating to welding, brazing, or otherwise 
joining metal ‘dain, ra rods, and the like by electricity, and to 
ap therefor.” H. H. Laxg. (Communicated by H. Lemp and 
L. M. Schmidt, United States.) Dated February 24th. (Complete) 

3,338. “Improvements in telegraphy.” J. A. Parker. Dated 
February 24th. (Compiete.) | 

3,349. “Improvements in electric welding apparatus.” M. W. 
Dewey. Dated February 24th. (Complete.) 7 

3,364. “ Improvements relating to the manufacture of incandescent 
electric lamps.” H. H. Laxs. (Communicated by W. E. Nickerson 
.and A. Berrenberg, United States.) Dated February 24th. (Complete.) . 

3,373. “Improvements in and connected with medical batteries.” 
G. F. Wess and J. A. Crisp. Dated February 24th. 

3,383. “Improvements in dynamo-electric machines.” 
Kinepon. Dated February 24th. 

3,398. ‘“ An improved electrical burglar alarm.” A. E. SPENCER. 
Dated February 25th. | | | 

3,404. “Improvements in switches for telephone circuits.” C.H. 
Exxior and E. F. Furrapo. Dated February 25th. 

3,417. “An improved galvanic battery.” W.H.Mounns. (Com- 
municated by G. A. Smith, Canada.) Dated February 25th. 

3,426. “Improvements in brushes and brush holders for electric 
machines.” H.J. DowsnG. Dated February 25th. 


J. A’ 


3,449. “Improvements in telephones.” P. RaBBip@g. Dated 
February 25th. (Complete.) 

3,450. “Improvements in primary batteries.” W. H. Powgs. 
Dated February 25th. 

3,455. “Improvements in electro- etic — rock drills 
and the like.” W. A’Court G. Bmx». ted February * 

3,495. “Non-percussive quick-break electric switch.” C. M. 


Dorman and R. A. Smrru. Dated February 26th. (Complete.) 

3,524. “Improvements in apparatus for use in the manufacture of 
—_ tubes by electro-deposition.” R. D. Sanpers. Dated February 

3,538. “ Improvements in electrical contact ap s and parts 
connected therewith, for automatic stop motions and analogous appli- 
cations in Log twisting, winding,.and other machines or appa- 
ratus. J. Macxix. Dated February 27th. 

3553. “ rovements in conduit electric railways.” W. P. 
THompson. (Communicated by E. M. Reed, United States.) Dated 
February 27th. 

3,570. “Improvements in electro-therapeutic apparatus.” F. 
Gxor@g. Dated February 27th. 

3,589. “ Improvements in electric batteries.” H.H.Laxs. (Com- 
municated by W. B. H. Dowse, United States.) Dated February 


27th. (Complete.) 

3,592. “ Improvements in electric alarm apparatus.” W. WHITE- 
HEAD. Dated February 27th. r | 
“ Improvements in a meters.” E. HARBTMANN and 
27th. ( 


3,609. 
W. Braun. Dated February : omplete.) 
C. D. 


3,629. “Improvement of insulators.” 

3,643. “Improvements in means for holding portable electric 
lamps.” F.J. Rowan and W. Dated February 28th. 

3,650. “ Improvements in electric clocks.” L. Porz. Dated 
28th February. (Complete.) 

3,664. “Improvements in electrical switches.” G. BuiswanGcER. 
Dated February 28th. 

3,673. “Improvements in electric arc lamps.” A. C. SEIBOLD. 
Dated February 28th. (Complete.) FOR 

3,675. “Improvements in apparatus for the transmission of tele- 
irect or alternate electrical currents.” 

. Epwarps. Dated February 28th. (Complete.) 

3,680. “ vements in electric lighting apparatus for gas 
Lake. Communicated by the Aktiebolaget Gôrans- 
sons Mekamska Verkstad Company, Sweden. Dated February 28th. 


February 28th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


8,241. “ vements in electric lamp ” C. L. JEFFERS. 
Dated May 27th. 8d. The object of the invention is to support an 
electric lamp in such a manner at the outer end of a horizontal arm 
reaching from the top of a mast, placed at the edge or curbstone of a 
sidewalk, over and toward the centre of astreet, that the electric current 
can be disconnected by the quien. con lamp drawn. in toward 
the mast and lowered down the front of the mast to the hand of the 
operator, thus leaving the mast, the horizontal arm, and the wires 
carrying the electric current fixed in their original position during 
the operation of trimming the lamp, and consequently not interfering 
in any manner with the occupation or use of the street. Another 
object of the invention is to so construct the mast and arm that, 
while obtaining the necessary strength, stiffness, and durability, I 
have at the same time avoided all unnecessary weight, and by the 
ee ee the mast to permit of the drawing in of the 

p without occupying any more room for appliances for such 
1 mast, and the lamp - 
a connections firmly attached to the 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
power, | 
Ue secondary Current increased, and this gave 1n- 
ep efficiency. In his experiments he keptthe load constant until | 
le transformer attained a steady temperature, and then substituted a 
direct current for the - | | | | | | | | | | - | | | | mit 
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CORRESPONDENCE. 


Electric Transmission of Power over Long Distances. 


It is possible some of the ideas that occurred to me whilst 
listening to Mr. Kapp’s very instructive Cantor lectures may 
be of interest to your readers. - à 

With regard to automatic regulation of the speed of the 
motor, with constant a of the generator, I would point 
out that the latter condition is much more difficult to attain 
than the former. Constant speed within 10 per cent. between 
empty running and full load can easily be obtained with 
Series machines having curves that will not result in pulsa- 
tions of the current being set up, and the load in an ordinary 
factory does not vary very greatly except at certain stated 
times, such as intervals for meals, when the turbines must be 
regulated by hand, as most of them have no automatic regu- 
lator. For electric purposes turbine regulators are usually 
worthless, as with ecdinery falls they act much too slowly to 
be serviceable. In some instances that I am aware of the 
load has been suddenly taken off, owing to the circuit being 
broken from various causes, but no damage has ever been done 
although the increase of speed is rather alarming. These 
were all cases of series machines; shunt machines would 
have burnt up very probably, even if Gramme-wound. Out of 
30 or 40.sets of plant designed by Mr. Brown, which I have 
set in action for the Maschinenfabrik Oerlikon, only two or 
three have been shunt, and these were cases of the distribu- 
tion of power where series machines could not have been 
employed. Small motors can, of course, be run in series if 
controlled by centrifugal governors, as in America, but 
where one machine is very large and others small, there are 
difficulties in the way. Series machines, besides requiring 
no resistance in series to start them, if only one is driven 
from its own turbine, spark less with a varying load than 
shunt machines. With reference to the employment by Mr. 
Dobrovolsky of a non-inductive shunt across the ends of the 
series magnet wire, I do not wish to take up your space with 
personal claims, further than to say I mounted a permanent 
non-inductive shunt on the switchboard of an installation 
belonging to a Mr. Boller, in the neighbourhood of Zurich, 
about 14 years ago, as near as I can remember, after having 
found that shunting the generator with a German silver 
resistance belonging to an arc lamp would stop the pulsations 
in the current, but that unwinding the magnet wire, so as to 
reduce the ampére turns, would not. Then as to multipolar 
dynamos and motors. Although the armature reaction is 
less in a multipolar machine than in a two-pole, when the 
dynamo has to give many volts, and these are concentrated 
in, say, a sixth of the commutator, the sections on each side 
of the neutral point have a considerable difference of tension 
between them, and a small movement of the brushes may 
cause as much a as a much larger movement in a two- 
pole machine. With regard to the Schaffhausen plant, I do 

not think that Mr. Kapp mentioned the very convenient way 
employed for testing the two primary machines up to their 
full power (300 H.P. each). One machine was driven from 
the other as a motor, and the power absorbed by turning the 
water on to the backward revolving turbine. 


- Leslie Miller. 


Posthumous Scientific Honours. 


The remarks which you passed on M. Silvanus Thompson’s 
criticisms are quite sufficient and “cogent,” so I do not 
believe it is necessary for me to show by any argumentation 
that I did not play a part in a “comedy. of .errors” 
when bestowing upon an electrician a praise which was 
deserved by his brother, perhaps to a greater degreee. But 
in case you do not believe it is time to stop the controversy, 
I should presume to say, to our friend, that I see really a 
great difference between a horse-shoe loadstone and a horse- 
shoe electromagnet, but not any difference of horse-shoism 
This understanding of horse-shoism is precisely the ground 
upon which is based my opposition to his claims in favour of 
Sturgeon. According to my own opinion, the invention of 
this mutual corroboration of the poles by their vicinity, is to 
be attributed exclusively to the first man who horse-shoed a 
loadstone, and not to th 


e one who, many years afterwards,, 


horse-shoed an electromagnet, who in fact is to be op 
sidered as being the first horse-shoer of a loadstone, and thy 
creator of horse-shoe form. I suppose that it is quite 
impossible even to so careful a historian as M. Silvants 
Thompson may be, to ascertain. I suspect that this-gres 
discovery was done by a series of happy chances and 
approximations, the work of a real evolution, and a kind of 
scientific Darwinism. sti 
It must be noted, moreover, that in 1820 or 1821, 4 
himself. published an essay in Annales de Chemie # 
Physique, where he proves by experiments that the nature of 
the = es excited in a bar of iron or steel, is determined by 
the direction of the helix, and can be varied at will with the 
same current. 
Consequently every element for the construction of the firs 
horse-shoe electromagnet was ready before 1829, and Mr 
Sturgeon had nothing to invent, for using these facts for his 
purpose in case he has not been anticipated. , 
But in the meanwhile I should be quite sorry if an impre- ° 
sion was created upon the minds of your readers that fam 
denying any merit to Sturgeon. This active and independent 
editor of the first electrical paper ever published, was the firs 
scientist able. to understand fully the possibility of creating 
an immense. force of mechanical energy with the 
discovered apparatus. He saw a great and startling fact 
which had escaped the notice of Ampère and Arago. Co 
sequently he deserves unquestionably to be ranked 
those ‘ celebrated ’’ workers in electricity, who from the time 
of James I., upto the present year of the Victorian era, raised 
your land so far above any other in the annals of the all. 
important science, won for themselves the admiration of the 
world, and rendered the knowledge of Shakespearian idiom 
almost an obligation to any followers of Faraday and Sit 
William Thomson’s researches or investigations. re 


W. de Fonviele, 


Paris, March 9th, 1891. 


I annex below a copy of a letter I have written to-day to the 
members of the Council of the Institution of Electrical Engi- 
neers, and I shall feel obliged if you will allow it to appar 
in your next issue, in order that it may come under the 
notice of the members of the Electrical Institute generally. 


S. Alfred Varley: 
March 9th, 1891. | 


[copy] | 3 
To the Members of the Council of the Society of Electrical Engine, 


Gentlemen,—I beg to call your attention to a letter which 
in the last issue of the Exzorrican Review, signed = 
Thompson, and headed, “ A Silly Joke.” 

Dr. Thompson is quite welcome to abuse me as much as he pleat 
I am quite capable of taking care of myself, but M. de Fonviele # 


- necessarily not so favourably circumstanced for doing 80. 


I feelsure the Council will be of opinion that M. de Reni 
writing to an English journal in a language which is not his 
tongue, has a right to be protected from being held up to dis 7 
a physicist who not only is a member of the Council of 
Engineers, but who also holds a professorial chair. 

I enclose cuttings from the ELECTRICAL REVIEW 
letter of M, de Fonvielle, and also that headed, “A Silly 10 
signed Silvanus Thompson. Together with the cuttings 1 enclos 
reprint of an article written by myself, and I would direct on“ 
to the extract nt the Philosophical Magazine of January, 
which will be found on page 2. 

The extract referred to will, I think, be considered to demonsitm™ 
that the main contention of M. de Fonvielle is perfectly sound. by ts 

The object I have in writing this letter will be acoomplished "y™ 
simple acknowledgment. Bir. 

I am, Gentlemen, yours obediently, 


ining the 


S. 


Who was the First to Make an Electro-Magnet! 


In “Noad’s Electricity” there is described a com 
horseshoe magnet, constructed by Barlow, one of the MGR: 
English workers in the field of electro-magnetic research. 
The magnet was composed of nine 6-inch horseshoe mag ™ 
made of steel bars bent into the horseshoe ioe “Bat 
weight this magnet was capable of lifting was 40 | 
it is stated that Barlow found “a greater proportions 


gs D © © 


| 
| 
| 
| 


| 3 AL AND 


Manon 18, 1891] ELECTRICAL REVIEW. 
_ 

power could be obtained by using bars that were long in com- of the current comes direct. from the dynamos, and only 
Con- on with their breadth.” The date when this magnet  one-third is taken from the accumulators. It is on this point 
the was constructed is not iven, but a horseshoe magnet was that I join issue with Mr. King and those working with him. 
quite wed in connection with the star-wheel motor, described I have always admired the extreme ingenuity of. the system 
= i the Phil, Mag. of March, 1822, as will be seen by  employed at Chelsea, but I have felt that far too large a 
Teal reference to the engraving accompanying Barlow’s-descrip- portion of the current passes through the accumulators to 
dual tion. Permanent steel horseshoe magnets were, threfore, enable a fair efficiency to be arrived at. Further than this, 
d of certainly in existence in 1822, and probably very much that the large proportion of accumulator plant that is 

asiier. . necessary renders the system very costly to put down and 
Tago The extract which I gave from Mr. Hatchett’s communi- maintain. | | PN : 
t'a cation in the January number of the Philosophical Magazine - I fully agree with the remarks in Mr. King’s last para- Z 
re of of 1821, headed “ Electro-magnetic Experiments of Oersted graph but one, to the effect that the addition of storage plant 
A hy and Ampére,” clearly demonstrates that before J anuary, can reduce both the coal and wages bill, but it must be so 
à de 1821, Arago had not only magnetised iron by placing it in  employed that the saving under these heads must not be 

; the interior of a helix forming part of a voltaic circuit, but  over-balanced by the expenditure under the other head of 

fit that he had at that period also demonstrated that the mag- increased cost of upkeep. li KT 35 
% netism developed was directly as the quantity of the My own experience and calculations show me that the best 


March 9th, 1891. 


electric current flowing through the convolutions of the 


Now, as horseshoe magnets existed certainly early in 1822, 
and bar electro-magnets were produced before 1821, M. De 
Fonvielle very fay contends that the making a horseshoe 
electro-magnet in 1825 by Mr. Sturgeon does not entitle him 
to be considered the first to have made electro-magnets, as is 
more than une in the Cantor Lectures delivered by 
Dr, Silvanus Thompson. 

I pointed out in my article on “ Posthumous Scientific 
Honours” that Mr. Sturgeon’s letter of 1825, to the Secre- 
tary of the rom + Arts, was ee by three certi- 
ficates, signed by Profs. Christie and Gregory and also Mr. 
Barlow. The certifieates of Christie and Gregory are some- 
what lengthy, and describe the special features and claims to 
novelty urged on behalf of Mr. Sturgeon. 
certificate is a short one; he simply says he has read the 
certificates of Christie and Gregory, and fully endorses what 
is there stated. | 

Now, neither in the certificates nor in Mr. Sturgeon’s 
letter is there any reference whatever to the horseshoe electro- 
magnet which formed part of Sturgeon’s apparatus, and this 
= demonstrate that neither Sturgeon himself nor Messrs. 
and Christie that the horseshoe 

ro-magnet, forming part of the a tus rewarded b 
the Society of Arts, was a new 
Sturgeon, as an original and also as an industrious scientific 
worker, is entitled to every credit for what he did. At the 
same time, there is no necessity to credit him for what was 
really done previously by Ampére and Arago. 

To Ampère, Arago, and Sturgeon it can now be a matter 
of no importance to whom the credit of the discovery of the 
electromagnet be given; but it is of some importance to 
France herself that the distinguished men she claims as her 
sons should not be deprived of the scientific credit which is 
fairly their due. 

S. Alfred Varley. 


Cantor Leetures. 
T have read with considerable interest Mr. King’s letter in 


Jour number of March 6th. If Mr. King had thought for a 


moment he would not have imagined that I could have had 
ml hand in the writing of the article, the tone of which he 
= plains of. As a matter of fact the statements about the 
aie ES, which make Mr. King attribute the 
had ne p to me, astonished me not a little, and even if I 
if hot seen Mr, King’s letter, I should have asked for further 
rmation on = | own behalf. It is now some years since 
ave “wy anything to do with the working at Vienna, 
tomate e first few months of working the difficulty men- 
or in your article of charging the four batteries in series 
ree me) Geng. 3 current at different rates from 
dealt with pr? had been noticed, and had been satisfactorily 
per by alterations in the switchboard, and I heard from 
engineers in charge that the efficiency of the whole 
Was me wie 80 rd cent. I do not know 

/ rience confirms this, but at any rate I am 
Po par I could again carry out the Vues system 
with accumulators, and obtain a high efficiency, pro- 
at times of maximum demand at least two-thirds 


Mr. Barlow’s . 


economical advantages are obtained when. the storage plant 
is only of sufficient ay eng Ae supply a fifth part of the total 
24 hours output of a long December day and night. Such a 
proportion is, I believe, less than a fourth of that contem- 
plated. by Mr. King even when he employs direct current 
transformers as an adjunct, ; | 

| R. E. Crompton. | 
March 10th, 1891. 


[The mention on p. 309 of last issue of Mr. Ma sort 
name in connection with the subject was a passing allusion 
of our own, to what might possibly be running in Mr. King’s 
mind and for which he was not in any way responsible.— 
Eps. Exec. REv. | 3 


In his letter appearing in your last issue, Mr. Frazer states 
the life of E.P.S. secondary batteries on tramcars to be 10 
months, or 300 discharges. As a matter of fact, the life of 
the ordinary positive traction type plates is about 400 dis- 
charges more or less, according to the degree of care in 
handling. The life of the negative plates is for effective 
work about 750 discharges, but I have not up to the present 
time seen a plate which has actually broken down from fair 
wear and tear. When in February, 1890, the positives of 
the first set of batteries at Barking Road required renewal, 
it was decided by the Traction Company to renew both posi- 
tive and negative plates, but it was afterwards evident upon 
inspection of old plates sent in that the majority of the 
negatives would have certainly run for another year. : . .. 

The experience of the past de from February, 1889, 
February, 1890, has proved that the maintenance rate for 
E.PS. batteries on the Barking Road line, with all the 
manifest disadvantages of a small installation, has not ex- 
ceeded one penny per car mile, and this with batteries of the 
old traction type. : 

Crucial experiments have now satisfied me that the posi- 
tives of the “ K ” type traction plates will endure in actual 
work from 800 to 1,000 discharges; and that the maintenance 
of batteries will hereafter be fully covered by two-thirds of a 
penny per car mile. 
Frank King. 


& Government Electric Pinnaces.” mA, 


Advertisements a in this morning’s dail | 
announcing the “ à the first 
Chiswick, 1°30 p.m.” We must guess whether the makers of 
this pinnace intend to convey the impression that the 
Government officials had long neglected to inform themselves 
of the progress of electric propulsion, or whether the said 
boat builders regard the launching of an electric pinnace as 
an historical event. Since the successful trial trips of the launch 
Electricity, in 1882, on the Thames, and the equally suc- 
cessful voyages of the Volta, from London to Calais and 
back, in September, 1886, quite a number of electric boats 
have been constructed on precisely the same lines, and they 
have been brought under the notice of the British Govern- 
ment fram time to time. Those who have taken an interest 
in the discussions of papers on electric launches, read at the 
British Association, the Society of Arts, and the Institution 
of Naval Architects, will st. Be that members of the Royal 
Navy were frequently to the front with substantial praise, 
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strongly recommending this novel mode of propulsion for 


urposes. 

The Lords Commissioners of the Admiralty, however, 
were rather slow in adopting the recommendations of admirals 
and naval constructors, and as late as February, 1885, in a 
reply to the petition of a commander who wanted an electric 
boat, included the meer comments : “ That it is not advis- 
able to make the trial until further progress has been made by 
private companies, and -until greater power is obtained than 
at present, with the same or less weights than are required 
for steam power.” In July of the same year, notwithstand- 
ing the above decision, I received an order from the Lords 
Commissioners of the Admiralty for the supply of an electric 
launch, motor and accessories. This was subsequently used 
by Commander C. Robinson, R.N., of H.M.S. Vernon, for 
the propulsion of a 22 feet pinnace at Portsmouth. The 
equipment comprised a 2 H.P. motor, a 14-inch forged steel 
screw, shafting, switches, and 48 accumulators. Commander 
Robinson’s series of experiments with this boat did not reveal 
any advantages as regards speed over steamboats, and the 

uestion of electric propulsion was shelved by the Navy for 
the time being. In the following year the Italian Govern- 
ment ordered an electric launch 37 _ feet long, of 6 feet 4 
inches béam, steel hull, to give a speed of not less than 7} 
statute miles per hour for 5 hours’ continuous run: This 
launch was constructed by Messrs. Yarrow & Co., and I 
supplied the electrical re aye During the official trial 
trip “ over the measured mi 
speed was exceeded by nearly half a mile per hour, to the 
complete satisfaction of all concerned. The weight of exist- 
ing accumulators precludes successful competition against 
D. steam launches, as far as speed is concerned, and in 
this res 
1882, but the electric boat has several well known advantages 
which ought to make it valuable in special naval services such 
as have been instituted by the Italian Government, viz., the 
laying and removal of torpedoes in harbour and coast 
defences. 

A. Reckenzaun. 


Mr. Varley’s Blunder and his Way out of it. . 


It is all very well of Mr. Varley, after having been found 
out in his blunder, and after having tried to wriggle out of 
it by slandering the late Prof. Fleming Jenkin, to assume the 
air of injured innocence, and declare he will not henceforth 
notice anything that I may write. As for his nonsense about 
his 1866 machine being the first self-exciting dynamo con- 
structed, what on earth has that, or my refusal to admit into 
the rank of established facts a claim that stands solely upon 
Mr. Varley’s own assertions, to do with his present blunder 
or his insinuations against Prof. Jenkin? In vain does he 
trail this very ancient red herring across the track. He 
neither admits his blunder nor repents of his slander, which 
is quite a sufficient excuse why I should no longer waste a 
single word more on either him or his truly self-exciting pre- 
tensions. 


| Silvanus P. Thompson. 
March 10th, 1891. 


[ Mr. Varley can donbtless hold his own with Dr. Thomp- 
son, but we cannot refrain from pointing out that the latter 
is decidedly wrong in asserting that his 1866 machine being 
the first self-exciting dynamo constructed ““ is a claim that 
stands solely upon Mr. Varley’s own assertions.” It is proved 
by the ore and is proved, moreover, by the existence and 
known history of the machine, which is in working order in 
the Patent Museum at South Kensington.—Eps. ELEC. Rev. ] 


History of Electro-magnets. 


It appears to me that all impartial readers of Dr. Silvanus 
P. Thompson’s criticism (p. 319) of M. W. de Fonvielle’s 
letter on the above subject will consider that the learned Dr. 
has been needlessly severe. 

_ There seems to be no doubt that Arago magnetised soft 
iron bars by placing them inside a metallic helix forming 


=. of a galvanic circuit in the year 1820, or at all evénts 
fore January, 1821. 


as the 


e” below Gravesend, the contract — 


pect no improvements whatever have been made since - 


Permanent steel horseshoe magnets were also well | 


before the year 1825, and M. de Fonvielle’s contention an | 


and reasonable enough, viz., that the mere ing of a 
electro in the form of a horseshoe, as Mr, 3 
did in 1825, thus imitating the shape of the previously wal. 
known permanent steel magnets, does not entitle him gt 
of electro-magnets. | 

Geo. Driver, 


March 9th, 1891. 


A Difficulty. 


I should be extremely obliged if you could enlighten ® 
with regard to the folloing difficaldy I do not br 
it as a paradox or as a trap, but honestly desire information, 
The drawing given is a rough but fairly accurate copy of 
“ Fig. 69,” page 107, of Prof. S. P. Thompson's “ Das 
Electric Machinery” (third edition, 1888). It is intended 
to illustrate eddy currents. Now, my difficulty is this] 


_ have always understood that for a current to flow, a differ- 
ence of potential was necessary ; and in endeavouring W 


apply that rule to the case in point, I was somewhat 
to find that if there were any difference of potential between 
the points indicated by arrows, the current flowed in à very 
curious manner. Let us suppose that the potential at on 
point be 10; then it must be lower at the next succeeding 
int, and so on (see cut). What I want to know is thi: 
Why doesn’t the current flow direct from 10.t06?", 
Potential.” 
March 6th, 1891. 


In the first place, our correspondent is wrong im “Tr 
P.D. is n for a current ; all we want 18.an #2: 
The following may be the best way of placing the matte 
Let P and Q be two closed circuits, and=let the magnet, # 4 


‘be moving in the direction of arrow. Then the lines through ? 


will first increase and then decrease, causing first à 


in one direction and then the other ; similarly for Q. He 


we suppose a large number of such rings, we fina 
the case considered.—Eps. ELEC. REV. © | 


J. MAcpoNALD.— You are quite correct. The 
of correspondence will apply equally to the pres Eu 
rt a controversy and the one who replies.— } 

EV. 
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Gearing. It is now fully established that they possess Extraordinary Freedom from -Wear, « all 


REVING.-SUPPL 


_MALYE 


{PATENTS or. 1884 AND 1885), 


Ton Standard Sie, tom 3 to 530 L.HL.P., 


They are suited for Condensing or for the direct driving of Eigth- 
es, such as Dymamos and Fans, or for Driving General Machimery by Belts or 


Bearings are in.“ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Szmall 
Size and Weight, while advantageous in all cases, fit them for uses to which the majority of engines are inapplicable. Al 


t thesmallest sizes are made either Simple, 
and recent trials show that they, work withsa 3 » 


SMALLER CONSUMPTION: OF: STEAM 


aa any other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low 18 2 
per LH.P. per hour has been recorded, and the Makers are prepared to Guarantee that Re a. 
shall work, at least, as economically as the best class of Compound Corliss enormous in 


THE WILLANS. CENTRAL-VALVE ENGINE. is WiTHOËT 


FOR ELECTRIC LIGHTING, 


© 


For which purpose several hundreds have already been applied with the utmost success. ‘Engines are on order at the ta 
time for nearly all the most important Public Lighting Stations now under construction in England, and the indicated ah of ps 
.. Engines already supplied, or now on order, exoceds. 


Thirty-Thousand Horse-Power. 


PRICE: LISTS WITH FÜ LL PARTICULABS ON APPLICATION. 


THAIMES DIT-TON, SURREY. 
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RAN KIN KENN EDY, GLascow: 


Maker of MOTORS for Alternating» Currenta,. ELECTRICAL DISTRIBUTION. PLAN 
-LAMPS and DYNAMOS, SHIP. 


MAGNETO ‘WORKS, SHEFFIELD. 


SPECIALITIES of STERL and STEEL WIRE adapted to the INSTRUMENT and BLRCT RIOAL TRADES, 


MAGNET STEEL of the highest 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 
COLD =. STEEL in all dimensions. COLD ROLLED STEEL tempered and polished in | 
SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. 


Best Round Steel Wire Polished in Lengths or Cuils, all gauges... ‘Tempered..Wire, Polished and. Eleted. -Mapip. Rise. to 
Qualities for Springs, &c. 


IMPORTERS OF FINE “AND AOCURATE 


AMERICAN 


SENSITIVE 
DRILLING MACHINES 


MORE SPINDLES, 
ALSO YERNIERS, 
HEAVY POWER 18 Different - 
DRILLS. ILLUSTRATED CATALOGUE. : 


CHARLES CHURCHILL & 


21, CROSS STREET, FINSBURY, LONDON. 
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SALE ORDERS ONLY or 


NEW YORK AND ANTWERP. 


| COMBIN ED STEAM PLANT, 
TAKING LITTLE ROOM AND GIVING GREATEST ECONOMY, 


PLAINTE Electric Railways, | 


500,000 


CENTRAL 
Stations 
EQUIPPED. 


 CROMPTON & CO. Ltd. 
MANSION HOUSE BUILDINGS, LONDON, EG: 


Works: LONDON —& CHELMSFORD. 


CATALOGUES 
and 
ESTIMATES FREE 
on application. 
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BLRCTRIGAL ENCINEERS & CONTRACT 


- MANUFACTURERS OF THE © rai 


ARC LAMPS, ‘SWITCHES, 
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ORCELAIN OR SLATE, FANCY OR PLAIN. 
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WRITH FOR PRICES. 


RAWSON UNITED, LIMITED, 


LONDON, MANCHESTER, BRADFORD & KIDSGROVE. 


Telegrams: “ WOODHOUSE, LONDON.” Telephone No. 1978. 
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| VERITYS PATENT “OUICK MAKE & QUICK BREAK” SW! 


ole LBION METAL WORKS, 


Are the best the mark a hand with Cha or Bra Covers of Sposa C 
Work for High-Class Decoration. | i 


Best and cheapest in thé Market. te pee à fusé in a block intended fori; 


is result is not obtainable with any other Cut-ont. 


VERITY’S ELECTRIC LIGHT FITTINGS | 


The largest Stock and most varied assortment in London. 


“KING STREET, COVENT GARDEN, W.C.; 187, REGENT STREET 


TELEPHONE 2648. Telegrams: “ELECTROLER, LONDON.” 


THE ACME ELECTRIC WORK | 


Telephone No.169.] (FRANCIS TEAGUE, Manager), [ Telegrams : “Sounder London”: 
Works and Offices --FERDINEND STREET, CHALK ‘FARM, N.W..- 


ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR. orne | 


ADMIRALTY, G.P.0. LONDON COUNTY COUNCIL, &c. is 


MANUFACTURERS OF COCKBURN PATENT LO€K AND QUICK BREAK SWITCHES. in! 


Main Switchboards, Cockburn Patent Cut outs and ‘Fuses, Electrical Accessories. 


JAMES PITKIN, 


_ _ 56, RED LION ST, CLERKENWELL, LONDON, EC 


SPECIALITIES: 


ters, Reflecting Galvanometers, 
and Firiog 


Mines, Gas Works, &c. 


BELL PRESSES, ROSES | 
SWITCHES, FUSES, aS 


g, and Electric Alarm 
Instruments. 


CUT-OUTS, LAMP-HOLDERS, GARRETTS MAGNETO BELLS & TRANSMITTERS. 


| Barthenware Appliances for Electric | IMPROVED PRIMARY AND SECONDARY BATTERIES, 


WILLIAM RICKARD, 
‘THE BERNSTEIN ELECTRIC | 


2, MARLBOROUGH MOT ViOTORIA ST., LONDON, SW. 


| ia-Ru 
€@ The lamps of this Company are of low resistance, and Insulated with Silk, Cotton, Ind bber, 
entirely free from the claims of other companies. nx Gutta- -Percha, su , &e. 


BRASS, GUN METAL, 
PHOSPHOR BRONZE ELE CTR 0- 
CASTIN Gs From 7, to 50 HP: 


IN G OT 
PHOSPHOR TIN, 


For Driving 


WOODCOCK STREET, 
BIRMINGHAM. 


Teleframs “Bronze,” Birmingham. 


CUTTRISS & CO. moctrical Worns, 


À ‘and Electrical Instrument Make, 


Capt. HOLDEN’S Electric Chronographs, Volt and 


PITKIN’S. Electric Hand Lamps for Gunpowder Mills, Coal . 


PITKIN & NIBLETTS & losive Gas Detecting, . 
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YERITYS PATENT “SAFETY” SAFETY | 
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ESTABLISHED 
1830 \ 3 rg FANS, PUMPS, 
\ ! 
‘6 ALBION ” BRAND, | ROCK DRILLS, + 
N | PRINTING PRESSES 
| BABBITT'S À aad 
METAL (5 GENERAL MACHINES! 
‘ ra, 
4 À 
\ | COMPLETE PLANT Fon THE TRA | 
MISSION OF POWER | | 


| : _BATTERSEA sn 


à 


sTRICAL - 


_ APPARATUS | 


| Tue Evectric Licuts Power 


/ 
/ 


For Catalogue and Part culars apply 0 TEE MANAGER, BATTERSEA FOUNpRY. 8. vv. 


JOSEPH BOURNE son, 


MANUFACTURERS OF THE WELI-ENOWE : 


STONEWARE TELEGRAPHIC INSULATORS: AND BATTERY JARS. 


these ufactures have been celebrated for a of vitrefaction combined with great 
For Thirty years man ve 
economy Strength and Durability combined. "Prise Medal, Paris Hlectrical 


Special for Telephone and Wires. 


Works: DENBY POTTERY, NEAR DERBY. 
London Office: NEW ST. PANORAS STATION EUSTON ROAD, NW. | wis 


RAMSDEN, CAMM CO. 


‘BRIGHOUSE. YORESHIRO, 
dron and Steel Wire Drawers and Galvantyers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


RC?  Contructors to H.M. Postmaster-Ceneral, the Indian and Colonial Governments and leading Raïlway Companies | 


B. ie SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &e., WIRES. 


—— 


- PATENT 


SELF- BINDERS 


THE “ ELECTRICAL REVIEW.” 


Self-Binder, or Reading Case, is intended to hold Exzcrnican 
SA Bsviews of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the 
or out as desired. 

To be obtained at the Fisher 


Price 6s., Post Free (in Great Britain) 6s. 64. 


= Cheques and Money Orders 10 be made payable to H. ALanasTzs 
| the latter on Chief Office, London. 


“CALLENDER'S TELEGRAPH WATERPROOF 


LIMITED. 
101, Leadeuball Street, LONDON. Telegrams: “CALLENDER, LONDON.” Telephone, No. 4,485, 
“LIVERPOOL: 36; Dale Street, | 


| ‘ERITH, KENT, Telegrams: “CALLENDER, Telephone, 8,411. 


‘UNDERGROUND MAINS 
MID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


| Go FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
ncentric Sheathed. 
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BOSS” HOLDER. 
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Divided into 


408 


~ / 


THE 


À 
! 21 735 


eid 
h 


Specially suited for Testing the Conditions of Accumulators. 


IMPROVED, 
LARGER SCALE, | 
| ans NEARLY DEAD BEAT. 
ay F. SOLID LEATHER GASES, WITH SLING STRAP, 10s. EXTRA. 


UNDER LICENSE - 
FROM --THE--EDISON-SWAN GO. 


DER, 


AS IMPROVED, 


BUFFERS & DISCS BEING SAFELY Rl 


PRESSEL. SWITCH, 


Pressing the Button 
alternately Lights and 
Extinguishes a Lamp, or. 

ANA 


DERS 


LECTRICAL Co 


PUSH SWITCH, 
Press Once to Light the \ 
which is ME 
by a Second Push, 


dos 
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Polished Brass ass 458 pe 
, Shade, and 
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JOURNAL AND BLAOTRIGAL REVIEW, 


~ 


ELECTRIC BALANCES, of to menanre from 001 to 10, 000 À 
DIRECT-READING AMPERE GAUGES, suitable for installation work : ,,: O° a6 to 500 
ELECTROSTATIC VOLTMETERS, suitable for installation , 

| | . -work, or as Laborato Standards, use no current | 

~ and ‘have no: error, to measure. ,, to 106006 va! | a 
ENGINE- ROOM YOLTMETER, with large Scale Divisions - 

‘i MARINE or PORTABLE VOLTMETER, suitable for Ship installations. 

NEW ELECTRIC SUPPLY METER, comprising INSPECTIONAL AMPEREMETER ; range from 1 to 200. 
all these instruments are onsen accurate on Direct or Alternating Circuit. They are very portable and —_ no restandardising. 


” ” 


JAMES 16 to 20, St., GLASGOW. 


OTORS. 


Specially to the. requirementa. of. Electrie Light Engineers, 
For Arc or Iocandescent Lighting, Direct; .Cha g Accumulators;—- 
ransmission of Power; Electrolysis in in ah its es, &c., &c. 


50, 100, 200, 400, 700 and. 1,000 WATTS. 


HAND-POWER DYNAMOS. AGENTS. 
- LONDON: Paierson-& per. 
CONTINUOUS CURRENT | :RELAND: The United Electrical! Enginéering 
| BRALY: Prospero, Peyran, Turin. :. 
MULTIPOLAR MOTORS RUSSIA: + schichawinsty, + rs 


| {FOR SLOW SPEED). 


| ed ~ 


THE 
TAUNTON. 


À Highest Efficiency ; ; Beauty of Design ; Moderate | 
_ Speeds ; Best Workmanship and Materials.  : 


; t 


| | } | if 


NEWTON ARC LAMPS. 


And every Requisite for Electri Lise. 
and Transmission of Power. ss 


Telegrams: “ARC,” TAUNTON. 


ILLUSTRATED PAMPHLET, with fall description, may be bad Post Free on application to the Matas 2: A BA 


END 


Price Lists and Particulars Free on que eo TOR | 


AUSTIN & MYERS, Moree Reta Works, ARMLEY, LEEDS 
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FOR USE WITH 


‘Electrical Installations and with General Machinery, 
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BRITISH ADMIRALTY | 


Diameter of Dial, | 
8 inches. —— 


Maxens, 


Electric Light Engines 


# 


= 


_ COUPLED COMPOUND HORIZONTAL FIXED ENGINE, FITTED WITH 
PATENT TRIP GEAR. 


FICK: PEED “ENGINE, rT VERTICAL AND 
AND DYNAMO. 


= AN 
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HORIZONTAL COMPOUND ENGINE. 


“ROBEY & CO. 
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TYNE TRANSFORMERS. 


— 

MANCH Ampère,” M nches 
caster Yard, Cloth Hall St. Dyuamo,” Huddersteia. 
GLASGOW Stree # Roots,” Gi 
ENCASTLE OS. Cluse Works. “Esco,” Newc 
JOHANNESBURG SOUTIH AFRICA, Johannes. 


ENGI NEERS LAT 


FO DRIVEN ‘BY. SELF-CONTAINED MOTORS; 
to R. BOLEOR ~ Leadenhall st., | 


+ - 


. 


AN 


NEWCASTLE-ON-TYNE, 
Glectrical and General Engineers. 


TYNE DYNAMOS, 


lYNE ARC LAMPS, 


"Sheets, Tubes, Celle, &e. for Rleetrical Purposes, 
THE NORTH BRITISA RUBBER 00. LIMIT 
Edinburgh; London, 57, Moorgate Sti; Manchester, 6, Charlotte 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; 


Complete Installations erected rienced men at 
home and 


SPECIAL TERMS TO THE TRADE. — 
Catalogue om application. 


Te Addresses: 


MARSHALL, SONS 


 BRITANNIA WORKS, GAIN SBOROUGH. | 


London Offices, Showrooms and Stores L's FARRINGDON non, se. 


— 


‘for 


ill 


‘ . 


Improved Fixed Fndine, with Moore's Patent Governor 2 


_. and Balanced Slide Valve . 


SPECIALLY ADAPTED FOR ELECTRIC LIGHT WORK. 


for Works : 


Mar halls, Gxinsboro’.” | Tele} hone No. 6.618. | | for London Ofice: “ Landon” 
Illustrated Catalogues, with Current Prices, free on application. 
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. combines PERMABERT ELASTICITY WITH 


1149 j 
242 
INDIA-RUBBER - COMPOUND 


wade ton 4-Ply for cylinder and Faced Joints to ad thickness for uneven surfaces, 


| 
The above, which can only be obtained from this house, is | ‘The Centre from. which the requisite elnateliy'te obtain 
| recognised as the Most Efficient and Economical Jointing | will adapt itself to uneven 


Material in use. It is composed of a specially-prepared 
India-rubber Compound, p rotected by a covering of Yul- 
canised Asbestod thown abete, and asit 
. is the only Jointing Material which adequately 


HEAT RESISTANCE, the advantages it 
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A protection to the centre and s0 prolongs its 
‘ticity. For Manhole, Mudhole, Steam 
and Mash Tun Door Joints it is unequilia! 
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DEPOTS 


| MANCHESTER : Cable Street, S ASBESTOS. 
Blackfriars, 


| LIVERPOOL: 2, Strand St., James St, W A RK, me 


BELFAST, DUBLIN, ANTWERP, BERLIN, 


BARCELONA, TRIESTE, LISBON & GE 
AGENTS.— BIRMINGHAN— BELL & Co, 7, John Bright Street. CARDIFF; BELL & Co., West Bute street | ie 


D 7 = 3 
HULL : Humber Dock" | 
Basia, 


GLASGOW : H 35, Robert on 4 


i 
i 


poten 


- | BELLS ASBESTOS BELL'S ASBESTOS 
BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING 


‘Will effectually keep Boilers clean and re- Is the BEST LOCUMOTIVE PACKING made, 
move any Incrustation, without injury | 
to the Boiler Plates or Fittings. 


Will reduce 
loss by radi- 
ation, and 
saves 40 per 
cent. of fuel. 


COMPOUND HYDRAULIC PACKING | — 
If SPECIALLY SUITED FOR 

HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 

AND ALL PUMPS. dry in bags 


therefore 


Ol! sold as Bell’s Asbestos / 
Lubricant, & Cask, Drum, & 
or Corks not mark as ¥ 


Drums are marked as above, : Every Cask is sent out as above. 
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ASBESTOLINT is the most efficient. Lubricant tor 
| ASBESTOLINE is the cheapest Lubricant. | 

ASBESTOLENE saves fron 50 to 20 pu ot the Caaf 
“ASBESTOLINE is the Cleanest Lubricant. 
| ASBESTOLINE favoured by Insürance 

ASB is the most Incdorous 
“ABBESPOLINE is the safest Lubricatit, ite flashing point Veing 700 
ASBESTOLINE has’beater all Other Lubricants in making trials. 


me ABBESTO requires. no special application, T° 
SESTOLI uwstances, is made in four | ASBESTOLINE is for use in sh 
à Geadcc. | Then the fe hgh 
to ordinary Land | "hen 
| ond out-door, in this country. | ASBESTOLINE CC; is for use on. | 
Tittle more solid, is for use on Steamshi machines, &c., where the bearings are heated. by steam 
also on land when it is desirable : Tord ‘through, and sometimes is. advantageously used + 


dut 


repu be diestoline as jubticant of the highest efficiency in every kind of machinery is established, and it naa never boon ‘any other 

| 1 the Sunigrons Casevot special diffienity in which the best olls are ineffectual. This reputation is growing daily, because it is based On the expefienes of 

scutes of users under the severest circumstances any lubricant has ever been subjecte1 to, and not on mere Isboratory tests and professional antiguts 

 idsighifiodnt quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills,and other Textile Manufactories. Inf Corti Mills it 

7 : frivaluable on the réller and other modern machines. In Saw Million Machines going np to 5,900 revolations per minute, ite work has never been appt oached 

4 lubricant. - On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is engines and 
of all descriptions give trouble and show bad results ,both in working and wear, when the system of lors Sak. are teogived —— Engineering 

have to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 lbs, 56 Ibs., or Ha Ibs. 


SPECIAL. TERMS FOR LAR@Ë QUANTITIES: 


| TO EXPORT HÉRCHA NTS.—One Pound of “ Asbestoline ” | 2 of Oil weighing 1 18 
uv the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, : 


| i 


BELLS 


> 


SQUARE. | 


very 10 feet has our Trade Mark. 


Under this registered title are included the inventions of Mr. Field, all experiencé has Tien tobe }: 
TBE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS éver made. They constitute such a lle 
Bombination of Asbestos and India-rubber as secures the-maximum of elasticity and heat resistance, and they ” | 
lire therefore UNEQUALLED FOR EVERY KIND: OF ENGINE. These Packings are being universally used by ; | 
mt of the leading Steamship Companies thronghout the world for ordinary Compound, Triple, and-Quadruple {1° 
on Engines of the latest type. © These Packings a are non of Rolled Asbestos Cloth, but the Inidia- a 
is placed in two forms to suit various Cases. : | 


> K#* In ordering, state whether square or round required. = a 


ASBESTOS COMPANY, 


SOUTHWARK, LONDON, | 
Cable Street, Blackfriars.  LAVBRPOOL : 2, Strand St., James St. HULL: Humbep-Dock Basin. | 
= GLASGOW: 39, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBQM, &-6 
S:—DIRMINGHAM: BELL & CO. 7, Jota Bright Street; : BRISTOL ROBERT STOTESBURY, 114, Street. | 
CARDIFF : BELL, & CO, West Bute Smet. LE 
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LARGE ASSORTMENT 


STRAIGHT BRIGHT DRAWN 


RODS IN 
IRON, STEEL, AND BRASS, 
. ROUND, SQUARE, 
AND HEXAGON SECTION: 
STOCK. | 


LES ST HAT 


16 FACTORY. 


YORK ROAD. 


KINGS 
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CONTRACTORS 10 | 

HER MAJESTY’S cover | 
THE 

WAR OFFICE, 

ADMIRALTY, 

POSTAL TELEGRAPH 
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___.__| SOLE AGENTS FOR J. O. MOUCHEL’S HIGH CONDUCTIVITY COPPEf 


11%, 


sepa | FREE T 


WD, Nes Rental: No 


The. a COMBINATION ” TELEPHONE as 
Serves for a thoroughly practical and efficient 

| ee telephone line. | 

Price for each Station, with Call-Bell and. 
oo Battery complete, for lines up to 2 miles. 2 12 € 
do do, above 2 miles. 3 10 0 


POWNALL ROAD, DALSTON, LONDON: 

É/ 3, PRINCES MANSIONS, VIOTORIA STREET, LONDON 
wo 4 137, WEST REGENT STREET, GLASGOW ano | 
M EAST DOCK BUILDINGS, DUNDEE: 

y .. ‘As any of which places the be seen and tested. 


PATERSON COOPER 
ELECTRIC LIGHT AND TELEPHONE ENGINEERS, 


MANUFACTURERS OP DYNAMOS, ARC LAMPS, MEASURING INSTRUMENTS 


No. | Telegrams: “Flexible, London." 


Glectrictans, 


| 


MANUFACTURERS OF CABLES, WIRES, &c, TO ANY 


Inca Rubber, and Gompound Wis f evry for sad D 
F FANCY BRAIDED WIRES OF EVERY DESCRIPTION. 
_ COTTON AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, 4, un 


THE SCHOOT. OF 


ENGINEERING 


AND SUBMARINE. TELEGRAPHY. 


| ESTABLISHED IN 1868. 


12 ‘PRINCES - STREET, HANOVER SOUARE, LONDON, W. 


CONSULTING 


[fee GISBERT KAPR, 


E p HO N ES ‘4 


| 


4 om 


prover MEDAL INTERNATIONAL ELECTRIC EXHIBITION. 1882. 
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Offices and Warehouses: 106 & 100, CANNON STRERT, LONDON, E.G) 
4 | "Works: ‘Biivertown, Essex; Perssn-Beaumont, France. | 


TELEGRAPH EN GINEERS AND MAR | 
ÉNSTRUMENTS.—" Slagle Non | Wheatstone’s Alphabetical, Semaphore “ 


MANUFACTURERS FOR GREAT AND 0010 13 
most 
Porcelain, Brownware, bo. 
‘SEMAPHORE REPEATERS, LIGHT ” INDICATORS, AND WALKER'S “ PASSENGER AND QUARD ” OOMMUNIOATER a 


TELEGRAPH STCRES AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO APPARATUS 


— INDIA-B GUTTA-PEROHA, AND TELEGRAPH WORKS OOMPANY ( Limated) 4 
Monufacturers of à Complete System of Torpedo for Harbour and Coast 


 SILVERTOWN PATENT FIRING BATTERS 


A Constant Battery for Mining and Biasting Purposes. 
CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH 


pro-erinesh, 


À 


VULOANISED | INDIA RUBBER. 


VALVES SHERT BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE nit | | 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. a : 7 


INDIA RUBBER and CANVAS STEAM PAOKING — ROUND, SQUARE, ‘and SE i. 
: {NDIA RUBBER MAOHINE DRIVING BANDS. 


"WATERPROOF GARMENTS AND FABRICS: 


| GUTTA-PEROKHA. 
"hing, Belting, Buckets, Bowes for Pax Sptning, de 


Works: SILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, 
London Office—106, CANNON STREET, EC. 
Warehouse—100, CANNON STREET, E.0. 
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BRAIT OR WARHEOUSES : | 

., .« 96, | 6, Neville Street 
PopremourH Street. | Bramiwenax... Cobden 
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